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Pur pose:

The purpose of this guidance manual, when finalized, is solely to provide technical
information for water systems and States to use for compliance with the Initial Distribution
System Evaluation (IDSE), a component of the Stage 2 Disinfectants and Disinfection
Byproducts Rule (Stage 2 DBPR). EPA is developing the Stage 2 DBPR to reduce DBP
occurrence peaks in the distribution system based on changes to compliance monitoring
provisions. Chapter 1 of this manual contains additional information about this regulation.

This guidance is not a substitute for applicable legal requirements, nor is it aregulation
itself. Thus, it does not impose legally-binding requirements on any party, including EPA,
states, or the regulated community. |nterested parties are free to raise questions and objections to
the guidance and the appropriateness of using it in a particular situation. Although this manual
describes many methods for complying with IDSE requirements, the guidance presented here
may not be appropriate for al situations, and alternative approaches may provide satisfactory
performance. The mention of trade names or commercia products does not constitute
endorsement or recommendation for use.

Author ship:

This manual was developed under the direction of EPA’s Office of Water, and was
prepared by The Cadmus Group, Inc. and Macolm Pirnie, Inc. Questions concerning this
document should be addressed to:

Thomas Grubbs and Elin Warn
U.S. Environmental Protection Agency
Mail Code 4607M
1200 Pennsylvania Avenue NW
Washington, DC 20460-0001
Tel: (202) 564-5262 (Thomas Grubbs)
(202) 564-1807 (Elin Warn)
Fax: (202) 564-3767
Email: Grubbs.Thomas@epamail.epa.gov and Warn.Elin@epamail.epa.qgov

Request for comments:

EPA isreleasing this manual in draft form in order to solicit public review and comment.
The Agency would appreciate comments on the content and organi zation of technical
information presented in this manual. Please submit any comments no later than 90 days after
publication of the Stage 2 Disinfectants and Disinfection Byproducts Rule proposal in the
Federal Register. Detailed procedures for submitting comments are stated below.
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Proceduresfor submitting comments:

Comments on this draft guidance manual should be submitted to EPA’s Water Docket.
Y ou may submit comments electronically, by mail, or through hand delivery/courier.

To submit comments using EPA’ s electronic public docket, go directly to EPA Dockets at
http://www.epa.gov/edocket, and follow the online instructions for submitting comments.
Once in the system, select “search,” and then key in Docket ID No. OW-2002-0039.

To submit comments by e-mail, send comments to OW_Docket@epa.gov, Attention Docket
ID No. OW-2002-0043. If you send an e-mail comment directly to the Docket without going
through EPA’ s electronic public docket, EPA’s e-mail system automatically captures your e-
mail address, which isincluded as part of the comment that is placed in the official public
docket.

To submit comments on adisk or CD ROM, mail it to the address identified below. These
electronic submissions will be accepted in WordPerfect or ASCII file format. Avoid the use
of special characters and any form of encryption.

To submit comments by mail, send three copies of your comments and any enclosures to:
Water Docket, Environmental Protection Agency, Mail Code 4101T, 1200 Pennsylvania
Ave., NW, Washington, DC, 20460, Attention Docket ID No. OW-2002-0043.

To submit comments by hand delivery or courier, deliver your comments to: Water Docket,
EPA Docket Center, Environmental Protection Agency, Room B102, 1301 Constitution
Ave., NW, Washington, DC, Attention Docket ID No. OW-2002-0043.



Please identify the appropriate docket identification number in the subject line on the first page
of your comment. If you submit an electronic comment, please include your name, mailing
address, and an e-mail address or other contact information in the body of your comment. Also
include this contact information on the outside of any disk or CD ROM you submit, and in any
cover letter accompanying the disk or CD ROM.

For public commenting, please note that EPA’s policy is that public comments, whether
submitted electronically or in paper, will be made available for public viewing in EPA’s
electronic public docket as EPA receives them and without change, unless the comment contains
copyrighted material, confidential business information, or other information whose disclosure is
restricted by statute.
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Definitions

Aquifer: ageologica formation composed of rock, gravel, sand, or other porous materid that yields
water to wells or springs.

Best professional judgement: usng knowledge and experience to make a decison on an issue that
does not have a clear direction or answer, or deciding to take an dternative path to the one
recommended based on knowledge and experience.

Booster disinfection: the practice of adding disnfectant in the distribution system to increase
disnfectant resdua concentration.

Combined distribution system: the interconnected distribution system consisting of the distribution
systems of wholesde systems and of the consecutive systems that receive finished water from those
wholesale system(s). 40 CFR 141.2

Community water system: a public water system which serves a least 15 service connections used by
year-round residents or regularly serves at least 25 year-round residents. 40 CFR 141.2

Conductivity: ameasurement of the ability of a solution to carry an eectrical current.

Consecutive system: a public water system that buys or otherwise receives some or dl of itsfinished
water from one or more wholesale systems for at least 60 days per year. 40 CFR 141.2

Consecutive system entry point: alocation a which finished water is ddivered at least 60 days per
year from awholesale system to a consecutive system. 40 CFR 141.2

Controlling month: the month of historical pesk DBP levels, or, in the absence of DBP data, the
month of highest water temperature by which the IDSE sampling schedule is st.

Disinfectant: any oxidant, including but not limited to chlorine, chlorine dioxide, chloramines, and
ozone added to water in any part of the treatment or distribution process, that isintended to kill or
inactivate pathogenic microorganisms. 40 CFR 141.2
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Disinfectant residual concentration: the concentration of disinfectant that ismaintained in a
distribution system. Disinfectant could be free chlorine (the sum of the concentrations of hypochlorous
acid (HOCI) and hypochlorite acid (OCI)) or combined chlorine (chloramines). It isused in Surface
Water Treatment Rule as ameasure for determining CT.

Disinfection: a process which inactivates pathogenic organismsin water by chemica oxidants or
equivaent agents. 40 CFR 141.2

Disinfection byproduct (DBP): compound formed from the reection of a disinfectant with organic and
inorganic compounds in the source or trested water during the disinfection process.

Dual Sample set: TTHM and HAAS samplesthat are taken at the same time and location for the
purpose of conducting an IDSE evduation and determining compliance with the TTHM and HAAS
MCLs.

Finished Water: water that has been introduced into the distribution system of a public water system
and isintended for digtribution without further trestment, except that necessary to maintain water quality
(such as booster disinfection). 40 CFR 141.2

Ground water under the direct influence of surface water (GWUDI): any water benegth the surface
of the ground with (1) sgnificant occurrence of insects or other macroorganisms, agee, or large-
diameter pathogens such as Giardia lamblia, or (2) sgnificant and rdatively rgpid shiftsin water
characterigtics such as turbidity, temperature, conductivity, or pH which closely corrdateto
climatologicd or surface water conditions. Direct influence must be determined for individud sourcesin
accordance with criteria established by the State. The State determination of direct influence may be
based on ste-specific measurements of water quality and/or documentation of well congtruction
characterigtics and geology with fidld evauation. 40 CFR 141.2

Haloacetic acid (HAA): one of the family of organic compounds named as a derivative of acetic acid,
wherein one to three hydrogen atomsin the methyl group in acetic acid are each subgtituted by a
haogen atom (namely, chlorine and bromine) in the molecular sructure.

Haloacetic acids (five) (HAAD): the sum of the concentrations in milligrams per liter of the hal oacetic
acid compounds (monochloroacetic acid, dichloroacetic acid, trichloroacetic acid, monobromoacetic
acid, and dibromoacetic acid), rounded to two significant figures after addition. 40 CFR 141.2
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Heter otrophic plate count (HPC): a procedure for estimating the number of heterotrophic bacteriain
water, measured as the number of colony forming units per 100 mL.

Influence zone: the portions of the distribution system supplied with water from a particular source of
supply.

Locational running annual average (LRAA): the average of samples taken at a particular monitoring
dte during the previous four calendar quarters.

Maximum contaminant level (MCL): the maximum permissable level of a contaminant in water which
is delivered to any user of apublic water syssem. 40 CFR 141.2

Maximum contaminant level goal (MCLG): the maximum leve of a contaminant in drinking water &
which no known or anticipated adverse effect on the hedlth of persons would occur, and which alows
an adequate margin of safety. Maximum contaminant level gods are non-enforceable heath gods. 40
CFR 141.2

Mixing Zone: an areain the digtribution system where water flowing from two or more different
sources blend.

Monitoring site the location where samples are collected.

Nontransient noncommunity water system (NTNCWY): a public water system that isnot a
community water system and that regularly serves at least 25 of the same persons over 6 months per
year. 40 CFR 141.2

Noncommunity water system: a public water system that is not acommunity water system. 40 CFR
141.2

Public water system (PWS): asystem for the provision to the public of piped water for human
consumption, if such system has at least fifteen service connections or regularly serves an average of a
least twenty-five individuas daily at least 60 days out of the year. Such term includes (1) any
collection, treatment, storage, and distribution facilities under control of the operator of such system and
used primarily in connection with such system, and (2) any collection or pretreatment storage facilities
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not under such control which are used primarily in connection with such sysem. A public water system
isether a”community water sysem” or a“noncommunity water syssem.” 40 CFR 141.2

Residence time the time period lagting from when the water is trested to a particular point in the
digtribution system. Also referred to as water age.

Residual disinfection: dso referred to as “ secondary disnfection.” The process whereby a disinfectant
(typicdly CL or CLM) is added to finished water in order to maintain a dignfection resdud in the
digtribution system.

Running annual average: the average of monthly or quarterly averages of al samples taken throughout
the distribution system, as averaged over the preceding four quarters.

Service connection: as used in the definition of public water system, does not include a connection to a
system that delivers water by a constructed conveyance other than a pipe if:

(2) Thewater is used exclusively for purposes other than resdentid uses (consisting of drinking,
bathing, and cooking, or other Smilar uses);

(2) The State determines that dternative water to achieve the equivaent level of public hedth protection
provided by the gpplicable nationd primary drinking water regulation is provided for resdentid or
amilar uses for drinking and cooking; or

(3) The State determines that the water provided for resdentid or smilar uses for drinking, cooking,
and bathing is centrally treated or treated at the point of entry by the provider, a pass-through entity, or
the user to achieve the equivaent levd of protection provided by the applicable nationd primary
drinking water regulaions. (From the Nationa Primary Drinking Water Regulations, 40 CFR Ch.1,
7/2/00 Edition.)

Sage 2A: the period beginning [3 years after rule promulgation] until the dates specified for compliance
with Stage 2B, during which systems must comply with Stage 2A MCLs.

Sage 2B: the period beginning [6 years after rule promulgation] for systems serving at least 10,000
people; [8.5 years after rule promulgation] for systems serving fewer than 10,000 people that are
required to do Cryptosporidium monitoring under the Long Term 2 Enhanced Surface Water
Trestment Rule (LT2ESWTR); [7.5 years dfter rule promulgation] for al other systems serving fewer
than 10,000 people, during which systems must comply with Stage 2B MCLs.
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State: the agency of the State or Tribal government which hasjurisdiction over public water systems.
During any period when a State or Triba government does not have primary enforcement responghbility
pursuant to section 1413 of the Act, the term “ State” means the Regiona Administrator, U.S.
Environmental Protection Agency. 40 CFR 141.2

Subpart H systems public water systems using surface water or ground water under the direct
influence of surface water as a source that are subject to the requirements of 40 CFR 141.2 (h). 40
CFR 141.2

Surface water: al water which is open to the atmosphere and subject to surface runoff. 40 CFR
141.2

Total trihalomethanes (TTHM): the sum of the concentration in milligrams per liter of the
trihalomethane compounds (trichloromethane, [chloroform], dibromochloromethane,
bromaodichloromethane, and tribromomethane [bromoform]), rounded to two sgnificant figures. 40
CFR 141.2

Total chlorine residual: the sum of combined chlorine (chloramine) and free available chlorine resdud.

Tracer study: a procedure for estimating hydraulic properties of the digtribution system, such as
residence time. Where more than one water source feeds the distribution system, tracer studies can be
used to determine the zone of influence of each source.

Trihalomethane (THM): one of the family of organic compounds named as derivatives of methane,
wherein three of the four hydrogen atoms in methane are each substituted by a hdogen atom in the
molecular structure. 40 CFR 141.2

Water distribution system model: acomputer program that can smulate the hydraulic, and in some
cases, water quality behavior of water in adigtribution system.

Wholesale system: a public water system that treats source water and then sdlls or otherwise ddlivers
finished water to another public water system for at least 60 days per year. Ddlivery may be through a
direct connection or through the distribution system of another consecutive system. 40 CFR 141.2
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1.0 Introduction

Initid Didribution System Evauations (IDSES), required by the Stage 2 Disinfectants and
Disinfection Byproducts Rule (DBPR), are studies conducted by water systems to identify compliance
monitoring Sites that represent high disinfection byproduct (DBP) levelsin didribution systems (40 CFR
141.600). IDSEs are based on either 1 year of monitoring or other system-specific data that provide
equivaent or better information than monitoring. Systems serving fewer than 500 people can receive
waivers from IDSE requirements, and systems that demondrate historicaly low distribution system
DBP concentrations may not have to perform an IDSE.

The Stage 2 DBPR (dso referred to as “the rule”’) appliesto al community water systemst
(CWSs) and nontransient noncommunity water systems? (NTNCWSs) that add a primary or residual
disnfect other than ultraviolet light (UV), or deliver water that has been treated with a primary or
resdua disinfectant other than UV (40 CFR 141.620(b)). IDSEs are akey part of the rule and the
focus of this guidance manual. The purposes of this manud are two-fold—to provide guidance to
systems so that they can meet IDSE reguirements and provide guidance to States® in evduating the
adequacy of IDSEs.

This introductory chapter is organized as follows:

1.1  Classfying Systemsfor the Purposes of the IDSE
1.2  Summary of the Stage 2 DBPR

1.3  Oveview of IDSE Requirements

1.4  Guidance Manuad Navigation Charts

Chapters 2 through 8 of this manua describe IDSE requirements for

different IDSE options and system sizes and types. Subsequent chapters of
this manual apply to

. . different IDSE options
Systemswill not need to reed every chapter of this and system sizes and

manua—the manud is organized such thet systems can refer to one types.
or more stand-a one chapters depending on their systems
characteristics and | DSE option.

LA cwsis public water system that has at least 15 service connections used by year-round residents or
regularly serves at least 25 year-round residents (40 CFR 141.2).

2 ANTNCWSisa public water system that has at least 15 service connections or regularly serves an
average of at least 25 of the same individuals for at least 6 months per year (40 CFR 141.2).

s Throughout this document, the terms “ State” or “ States” are used to refer to al types of primacy
agencies, including U.S. Territories, Indian Tribes, and EPA Regions.
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The manua contains the following features to guide systems to the appropriate chapters:

*  Theworksheet on page 1-13 will help systems classify themsdves for the purposes of
determining their IDSE requirements (adl systems should fill out this worksheet).

* Theflow chart and examplesin section 1.1 will help systems determine their IDSE
schedule.

*  The Guidance Manuad Navigation charts in section 1.4 are provided to hep systems
determine which IDSE option they can use to meet requirements and which chapter(s)

provides more information on each option.

e Additiond flow charts at the end of Chapters 4 through 7 are for those systems that
conduct monitoring for an IDSE.

* Notes on the bottom of every page indicate the type and size of system to which that
chapter applies.

1.1  Classifying Systems for the Purposes of the IDSE

Requirements for the IDSE (as well as requirements for Stage 2 DBPR compliance monitoring)
differ by system size and type (40 CFR 141.602). For example, systems using only ground water will
have different monitoring requirements than syslems using surface water. Smal syslems may have
different IDSE schedules than large systems.  Before reading the rest of this manud, it isimportant for
sysemsto firgt determine their classfication so that they will understand which rule requirements gpply
to them.

In generd, there are four main system characterigtics that drive IDSE requirements.

»  Source water classfication (surface vs. ground)

»  Buying and sdling relationships with other systems (consecutive vs. wholesde)

e Size(population served)

*  Number of treatment plants

Source water classification isdiscussed in section 1.1.1. Section 1.1.2 describes how to

determine when the IDSE report is due to the State. Thisisimportant in the classfication process
because the IDSE schedule determines which operating year must be reviewed to determine further
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rule requirements (for systems that buy at least some of their water). Section 1.1.3 provides additional
rule darifications for sysems that buy some or dl of their water. Section 1.1.4 follows with guidance
for determining the number of plantsin awater system (e.g., if you buy finished water from another
water system, the rule may require that interconnection to be considered a“plant”). A worksheet is
provided a the end of this section to help systems determine their classfications.

1.1.1 Determining Source Water Classification

For the purposes of the IDSE and Stage 2 DBPR, systems must determineif they are a surface
or ground water system.

» Surface water systemsare the same as subpart H systems—they use surface water or
ground water under the direct influence of surface water (GWUDI). Surface water systems
include those thet treat surface water (or GWUDI) themsdlves or purchase finished surface
water from other systems. Surface water systems include al mixed sysems that have both
surface and ground water sources.

» Ground water systems are those systems that use only disinfected ground water (or
purchased disinfected ground water).

1.1.2 Determining When an IDSE Report is Due to the State

For the purposes of this guidance manud, the early schedule means that sysems must submit
their IDSE report no later than [2 years after rule promulgation], while the late schedule means that
systems must submit their report no later than [4 years after rule promulgation]. Table 1.1 showswhich
systems must conform to each schedule type.
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Table 1.1 Summary of IDSE Reporting Schedules?

Schedule Type Report Due Date Applicable Systems

Early schedule [2 years after rule Systems serving at least 10,000 people
promulgation]

Systems serving less than 10,000 people that are part of
a combined distribution system with at least one system
serving 10,000 or more people

Late schedule [4 years after rule Systems serving less than 10,000 people that are not
promulgation] part of a combined distribution system with at least one
system serving 10,000 or more people

(40 CFR 141.600(c))

Asindicated in the table, an IDSE report schedule is based on the population served by the
largest system in the combined distribution system. Note that the schedule is based on the largest
population served by asingle sysem (not the sum of al system populations) in the combined
digribution system. The Stage 2 DBPR defines the following terms for systems buying and selling
finished water (40 CFR 141.2):

Consecutive system - public water system that buys or otherwise receives some or dl of their
finished water from one or more systems for at least 60 days per year.

Wholesale systems - public water system that treats source water and then sdlls or otherwise
deliversfinished water to another public water system for at least 60 days per year. Delivery
may be through adirect connection or through the digtribution system of one or more
consecutive systems.

Combined distribution system - the totdity of the distribution systems of wholesale sysems
and of the consecutive systems that receive finished water from those wholesale systems.

Ddivery of water from awholesale system can be through a direct connection(s) or through the
disgtribution system of another system. For example, in a Stuation where system A buys weater from
system B who buys dl their water from systlem C, dl three systems are congdered to be in the same
combined digtribution system.

To determine which systems are included in a combined didtribution system, include only those
that buy for at leest 60 days per year during year 2004.
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The flow chart in Figure 1.1 can be used to determine the IDSE report schedule required for
systems. Examples 1.1 through 1.3 show how the guidance is gpplied in specific Stuations. Systems
that are till unclear on their IDSE report schedule after reading this section should contact their State
for guidance. A worksheet for systems to complete is provided at the end of the section that so
assigts in determining report schedule.

EPA recommends that systems share information about their IDSE report schedule with all
wholesde purchasers. Coordination with purchasing sysemsiis not required, but is strongly
recommended.
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Figure 1.1 Decision Tree for Determining IDSE Reporting Schedule

ves Early

Schedule

3

Does your system serve
>10,000 people?

Did your system

purchase water Yes -
from or sell water to | You are part of a combined

another system for distribution system

more than 60 days
in 2004?

No Is there a system Yes
Late _ that serves >10,000
Schedule people in the
combined distributio

system?
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***Examplesfor Determining IDSE Report Schedule***

Red Hill water system sdlls water to both Elm Grove and Bloomville systems year- round.

Example 1.1—One Seller with Two Buyers

Red Hill Water
System

Population Served =
8,000

System

3,000

Bloomville Water

Population Served =

Example 1.2— Systems with Temporary Sources

Y our City purchases dl of its water from nearby Apple Burg.
pple Burg purchased water on an emergency basis from Greenville for less
an 60 daysin 2004. Because Greenville is consdered atemporary (not a
ermanent) source for Apple Burg, it is not considered to be part of the
ame combined digtribution system as Apple Burg and Y our City.
herefore, Your City and Apple Burg are on the late schedule.

Elm Grove Water
System

Population Served =
12,000

Greenville System

Population Served =
14,000

A

Apple Burg System

Population Served =
5,000

y

Your City System

Population Served =
7,500

Bloomville, Red Hill, and EIm Grove are dl part of one combined digtribution sysem. Because EIm
Grove serves greater than 10,000 people, dl three systems are on the early schedule.

— 0 o
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Seaside system sells water for
gpproximately 90 consecutive days in
the summer to Dellwood. Delwood buys
the remainder of its water from
Newington. Groveland buys a portion of
itswater year-round from Dellwood.

All four systems shown are part of
the same combined ditribution system.
Because the largest system serves 16,000
people, dl sysems are on the early
schedule.

Example 1.3—Systems with Permanent, Seasonal Sources

Seaside System
Population Served =
16,000

Newington System
Population Served =
4,000

Dellwood System
Population Served =
8,000

\ 4

Groveland System
Population Served =
3,000

1.1.3 Buying or Treating Water

IDSE requirements differ between those system that treat some or dl of their water and those
that buy al of ther finished water. Because the use of seasond or emergency water can differ from
year to year, the Stage 2 DBPR requires that systems evauate operating data from the year 2004 if
they are onthe early I DSE schedule and from year 2006 if onthelate | DSE schedule (40 CFR

141.602(d)).

Throughout this guidance manud, the terms “ 100 percent purchasing systems’ and “ producing
systems’ are used to differentiate between the two system types when describing IDSE requirements.

» 100 percent purchasing systems- consecutive systems that buy or otherwise receive dl of

their finished water from one or more systems year-round. Systems that buy al of their

finished water, but aso use booster disinfection, are till consdered a 100 percent

purchasing systems.

* Producing systems- systems that do not purchase 100 percent of their finished water from
other systems year-round (i.e., they have one or more non-purchased sources and produce
some or dl of their own finished water).
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1.1.4 Number of “Plants”—Producing Systems Only

If you are a 100 percent purchasing system, you can skip this section and go directly to
next section (1.2 Summary of the Stage 2 DBPR).

Monitoring requirements of the Stage 2 DBPR depend on the number of “plants’ in asystem
for those systemsthat produce some or dl of their own water. The rule specifies that consecutive
system entry points® receiving water treated by a disinfectant other than UV, for at least 60 consecutive
days ayear, must be considered as a plant (40 CFR 141.601(d)). For the purposes of guidance the
following should aso be consdered asa“plant”:

» A faality tresting a surface water source in the system.

» A fadility tresting (&t minimum, adding a disnfectant, not including UV) a ground water
source in the system.

Note, a systern may be defined as a consecutive system (receiving water for at least 60 days
per year) while the consecutive entry point is not considered as a plant because they do not receive
water for 60 consecutive days.

The rule dlows States to congder multiple entry points or trestment facilities as one “plant” in
the following situations (40 CFR 141.601(d)):

* Multiple Wells Drawing from the Same Aquifer. With State approval, sysemswith
multiple wells drawing from a single aquifer may consder those wells as one plant.

» Multiple Consecutive Entry Points Delivering Water from One Wholesaler. Systems
with multiple consecutive entry points from the same wholesde syslem may consider those
entry points one plant, with State gpprova. In these cases, the system must demonstrate
that factors such as relative locations of entry points, residence times, sources, and the
presence of treatment (such as corrasion control or booster disinfection) are smilar and will
not have a significant effect on TTHM and HAAS formation between the entry points.

The following are ingtances in which trestment facilities and entry points should not considered
aplant.

4 A consecutive system entry point is asite at which finished water is delivered from awholesale system to

a consecutive system that buys some or all of its water, at least 60 days per year. To be considered a“plant,” water
must be delivered for 60 consecutive days per year.
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» Booder disnfection or other satellite treatment facilities that may add disinfection to
finished water.

* Individudswellsthat feed into one entry point or treetment facility (only the one entry point
would be considered a plant).

» Consecutive entry points that are used for less than 60 consecutive days per year (eg.,
emergency connections).

* |nterconnections that ddliver untreated water.

Examples 1.4 through 1.6 show how these guidelines can be used to determine the number of plants for
the purposes of an IDSE.
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***Examplesfor Determining Number of Plants***
Example 1.4—Multiple Wells and Purchasing Treated Water

A system purchases treated surface water year-round through one entry point, and has
threewels. Chlorineis added at each well Ste. The State determined that two of the wells draw
from the same aquiifer and that the third well draws from a different aquifer.

Purchased surface water
Totd plants. 3 (onefor the
purchased water entry v
point, the second for the
two wells drawing from the
same aguifer, and the third

for the well drawing from @ e
. (Chlorinated)
another aguifer). Wel# O
(Chlorinated) A
(@)
Well #2
(Chlorinated)

Example 1.5—Multiple Consecutive Entry Points and Multiple Wells

A system purchases treated ground water from one wholesder through five entry points
and hastwo wells. The State has approved multiple consecutive entry points to be consdered as
oneplant. The two wellsfeed into one pumphouse where chlorine is added; this is consdered one

trestment plant.

Wholesaler,
Totd plants: 2 (one plant for the (\5/‘\‘/‘::;"
consecutive entry points and one Source
ground water plant) v v y v v Y

g Chlorine Feed
Well Well
#1 #2
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*** Examplesfor Determining Number of Plants (continued)***
Example 1.6—Connections Not Used Year-Round

Y our City’s system purchases disinfected ground water from City A year-round and has an
emergency connection with City B. In the summer of 2004, City A’swater supply was low, o
Y our City’s system had to use City B intermittently from July to September. Y our City reviewed its
purchasing records from year 2004 and determined that you received water from City B for 72 days
that year, but at most, only 45 days were consecutive.

Totd plants: 1 (City A) (Although the City B connection is considered a consecutive system entry
point, it is not consdered a plant snce Y our City’s system did not receive water for 60 consecutive
daysin year 2004).

1.1.5 System Classification Worksheet

A system classification worksheet is provided on the next page to help systems determine
their IDSE schedule and buying/sdlling relationships for the purposes of determining IDSE requirements
and navigating this guidance manud. Before using this manual, it is very important that all
systems compl ete this worksheet.
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System Classification Worksheet

Determine System Size and Schedule

1. What is the population served by your water system?

>10,000 =* You are a Large Systemon the Late Schedule. Go to #3.

<10,000 =* You are a Small System. Go to #2.

2. Small systems (serving <10,000): Did your system buy or sell finished water for at least 60
days in the year 2004?

No =® You are on the Late Schedule.

Yes = Is there a system that serves over 10,000 people in your combined distribution
system?

No =® You are on the Late Schedule.

Yes =» You are on the Early Schedule.

Determine Consecutive System Status

3. Did you buy finished water for at least 60 days in 2004 (if on the Early Schedule) or 2006 (if on
the Late Schedule)?

No =* You are a Producing System (you are done with this worksheet).

Yes =* You are a Consecutive System. Go to #4.

4. Consecutive systems: Did you buy all of your finished water in 2004 (if on the Early Schedule)
or 2006 (if on the Late Schedule)?

No =* You are a Producing System. Go to #5.

Yes =» You are a 100 Percent Purchaser (you are done with this worksheet).

5. Consecutive, producing systems: If you purchase any finished water from a wholesale system
for at least 60 consecutive days during 2004 (if on the Early Schedule) or 2006 (if on the Late
Schedule), you must treat these entry points as “plants” for the purposes of determining IDSE and
Stage 2B monitoring requirements.
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1.2 Summary of the Stage 2 DBPR (40 CFR 141, Subpart Q, Appendix A,
141.600, and 141.626)

The Stage 2 DBPR appliesto all CWSs and NTNCWSsthat add a primary or residual
disnfectant other than UV, or deliver water that has been trested with a disnfectant other than UV.
The compliance determination and schedule, compliance monitoring, and significant excursion
requirements for the Stage 2 DBPR are discussed below. Section 1.3 provides amore detailed
description of IDSE provisons.

Purpose

As Stated in the Stage 2 Microbia and DBP Agreement in Principle, “The Stage 2 DBPR s
designed to reduce DBP occurrence peaks in the distribution system based on changes to compliance
monitoring provisons. Compliance monitoring will be preceded by an IDSE study to sdlect Ste-

specific optima sample points for capturing peaks.”
Compliance Determination and Schedule

Compliance determination for the Stage 2 DBPR is based on alocationa running annua
average (LRAA) of totd trihalomethanes (TTHM) and five haoacetic acids (HAAS) concentrations.
Compliance must be met a each monitoring location, ingtead of system-wide using the running annud
average (RAA) used under the Stage 1 DBPR.

The rule will be implemented in two Sages

Stage 2A:  Starting [3 years after rule promulgation],° dl systems must comply with TTHM/HAAS
maximum contaminant levels (MCLs) of 120/100 micrograms per liter (ug/L)’, measured as
LRAAs a each Stage 1 DBPR compliance monitoring Site and continue to comply with the
Stage 1 DBPR MCLs of 80/60 pug/L measured as RAAS.

Stage 2B: Beginning in [6 years after rule promulgetion], systems serving &t least 10,000 people must
comply with TTHM/HAAS MCLs of 80/60 pg/L messured as LRAAS a the monitoring
stesidentified in the IDSE report. For systems serving fewer than 10,000 people that are

5 U.S. Environmental Protection Agency. 2000. Stage 2 M-DBP Agreement in Principle.
Microbial/Disinfection Byproducts (M-DBP) Federal Advisory Committee. Signed September 12, 2000. Federal
Register 65(251):83015-83024.

6 Actual compliance dates to be provided in future drafts.

! Although MCLs are Stated in milligrams per liter (mg/L) in the Stage 2 DBPR rule language, they are
presented as pg/L to be consistent with terminology in the rest of this guidance manual .
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required to do Cryptosporidium monitoring under the Long Term 2 Enhanced Surface
Water Trestment Rule (LT2ESWTR), compliance with the 80/60 pg/L MCLs measured as
LRAAswill begin [8.5 years after rule promulgation]. For dl other systemns serving fewer
than 10,000 people, compliance with the 80/60 pg/L MCLs mesasured as LRAAswill begin
[7.5 years dfter rule promulgation]. States may grant up to a 2-year extension if capita
improvements are required by a system to comply with the MCLs.

Compliance Monitoring

Systems will continue to monitor & their Stage 1 DBPR compliance monitoring locations during
Stage 2A. For Stage 2B, EPA has devel oped different compliance monitoring approaches depending
on the system’ s buying and sdlling relationships with other sysems:

* A plant-based approach for producing systems that is dependent on population served,
source water, AND the number of plantsin a system (as with Stage 1 DBPR compliance
monitoring) and applies to systems that produce some or dl of their own finished water.
For the purpose of the Stage 2 DBPR, a plant can be either a treatment plant (that
provides, at aminimum, disnfection using a disnfectant other than UV) or a consecutive
system entry point that operates for at least 60 consecutive days per year.

* A population-based approach for 100 percent purchasing systems that is dependent
on population served and source water and gpplies to only those systems that purchase 100
percent of their finished water from other systems.

Tables 1.2 and 1.3 summarize Stage 2B compliance monitoring requirements for producing systems
(plant-based approach) and 100 percent purchasing systems (popul ation-based approach),

respectively.

Changesin the total number of samples collected per year from the Stage 1 to the Stage 2
DBPR will be minor for most producing systlems.  The type of samples, however, will change for most
systems. For 100 percent purchasing systems, the change in monitoring from the Stage 1 to the Stage
2 DBPR will vary from system to system depending on the number of plants.

Sgnificant Excursion Evaluations

Because Stage 2 DBPR MCL compliance is based on an annud average of DBP
measurements a a given location, a system could from time to time have DBP levels Sgnificantly higher
than the MCL while il being in compliance. Thisis because high concentrations could be averaged
with lower concentrations a a given location. The Stage 2 DBPR requires States to develop a
procedure for identifying significant DBP excursons as a specid primacy condition. If asignificant
excurson occurs, a system must conduct a significant excursion evauation and discuss the eva uation
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with the State no later than the next sanitary survey. Significant excursion evauations are not covered
inthismanud. EPA is developing a separate guidance manud to address sgnificant excurson
evauations

Table 1.2 Stage 2B Plant-based Compliance Monitoring Requirements for
Producing Systems?'?

Number of Distribution System Sites
(by location type) per Plant*
Stage 1 Total
Average Number of
System Size Residence Time Highest Highest Sites per Monitoring
(Population Served®) Site TTHM HAA5 Plant Frequency®
Surface Water Systems®
<500 - 1 1 27 Every 365 days
500 - 9,999 - 1 1 2 Every 90 days
>10,000 1 2 1 4 Every 90 days
Ground Water Systems
<500 - 1 1 27 Every 365 days
500 - 9,999 - 1 1 2 Every 365 days
>10,000 - 1 1 2 Every 90 days

! (40 CFR 141.605 (a))

> For the purpose of this guidance manual, producing systems are those that do not buy 100 percent of their
water year-round (i.e., they produce some or all of their own finished water).

® Population served is typically a system’s retail population. It should notinclude populations served by
consecutive systems that purchase water from that system.

* For the purposes of the Stage 2 DBPR compliance monitoring, a consecutive system entry point that operates
for at least 60 consecutive days per year must be considered a plant (40 CFR 141.601(d)).

® Monitoring frequency is the approximate number of days between monitoring events. A dual sample set must
be collected at each location, unless otherwise noted. A dual sample setis one TTHM and one HAA5 sample
that is taken at the same time and location.

¢ For the purpose of this guidance manual, “surface water systems” are equivalent to subpart H systems (i.e., any
system that uses surface water or GWUDI as a source, including all mixed systems that use some surface
water or GWUDI and some ground water).

" Dual sample sets are not required at both the high TTHM and the high HAAS site—if the highest TTHM and
HAAGS levels occur at a different location, then only one sample is collected at each location. If they occur at the
same location, then a dual sample set is collected at that location.

The number of compliance monitoring sites presented in Table 1.2 are per plant.
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Table 1.3 Stage 2B Population-based Compliance Monitoring Requirements for

100 Percent Purchasing Systems?'?

Number of Distribution System Sites
(by location type) per System

Stage 1 Total
Average Number of
System Size Residence Time Highest Highest Sites per Monitoring
(Population Served®) Site TTHM HAA5 System Frequency*

Surface Water Systems®

<500 - 1 1 28 Every 365 days
500 - 4,999 - 1 1 28 Every 90 days
5,000 - 9,999 1 1 2 Every 90 days
10,000 - 24,999 1 2 1 4 Every 90 days
25,000 - 49,999 1 3 2 6 Every 90 days
50,000 - 99,999 2 4 2 8 Every 90 days
100,000 - 499,999 3 6 3 12 Every 90 days
500,000 - 1,499,999 4 8 4 16 Every 90 days
1.5 million - < 5 million 5 10 5 20 Every 90 days
> 5 million 6 12 6 24 Every 90 days
Ground Water Systems

<500 - 1 1 26 Every 365 days
500 - 9,999 - 1 1 2 Every 365 days
10,000 - 99,999 1 2 1 4 Every 90 days
100,000 - 499,999 1 3 2 6 Every 90 days
>500,000 2 4 2 8 Every 90 days

1

(40 CFR 141.605 (€))

For the purpose of this guidance manual, 100 percent purchasing systems are those systems that buy or

otherwise receive all of their finished water from one or more wholesale systems year-round.

Population served is typically a system’s retail population. It should notinclude populations served by

consecutive systems that purchase water from that system.

Monitoring frequency is the approximate number of days between monitoring events. A dual sample set must
be collected at each location, unless otherwise noted. A dual sample setis one TTHM and one HAA5 sample
that is taken at the same time and location.
For the purpose of this guidance manual, “surface water systems” are equivalent to subpart H systems (i.e., any
system that uses surface water or GWUDI as a source, including all mixed systems that use some surface
water or GWUDI and some ground water).
Dual sample sets are not required at both the high TTHM and the high HAA5 site—if the highest TTHM and
HAAGS levels occur at a different location, then only one sample is collected at each location. If they occur at the

same location, then a dual sample set is collected at that location.

The number of compliance monitoring sites presented in Table 1.3 are per system.
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1.3  Overview of IDSE Requirements (40 CFR 141.600-604)

This section provides a brief overview of IDSE requirements. Other sections of this manua
that provide more detailed information and guidance are referenced.

1.3.1 Purpose

The Stage 2 DBPR requires monitoring at Sites that represent the areas of high DBP levelsin
the distribution system, which differs from Stage 1 DBPR Ste requirements. The exiting Stage 1
DBPR monitoring site requirements are based on residence time only. Other factors contribute to DBP
formation, particularly for HAAS, that can cause higher DBP concentrations in areas not represented by
Stage 1 sites. Additiondly, for surface water systems, the Stage 1 DBPR requires only one of four
monitoring Stes per plant at a maximum residence time location and three Sites at average resdence
time locations. Generaly, high DBPs occur in aress of higher residence time and awel-maintained
resdud disinfectant.

The purpose of the IDSE isto identify areasin the didtribution system with
representative high DBP concentrations. The purpose of the IDSE is not to identify the pesk daily or
hourly DBP concentrations that occur in adigtribution system, but instead, to find areas with routingly
higher DBP concentrations than other locations. As discussed later in this manud, systems will select
compliance monitoring Sites based on annual averages of DBP data at selected Sites, not the results of
individua sampling events.

1.3.2 Applicability

IDSE requirements of the Stage 2 DBPR apply to adl CWSsthat add a primary or residua
disnfectant other than UV to their water and consecutive CWSsthat deliver water that has been
treated with a primary or resdud disinfectant other than UV. The same requirements apply to
NTNCWSs except those that serve fewer than 10,000 people—these systems are not required to
perform an IDSE.

1.3.3 IDSE Options

This section provides a brief summary of waivers and certifications for systemns not performing
an IDSE, aswell as options available for systems that must perform an IDSE. The firgt guidance
manua navigation chart in section 1.6 directs readers to other chapters of this manual for guidance on
determining the appropriate IDSE option for a specific system.
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The systems that do not have to perform an IDSE are described below.

NTNCWSs serving fewer than 10,000 people do not have to meet the IDSE provisions
of the Stage 2 DBPR and do not have to perform an IDSE.

States can grant very small system waivers to systems serving fewer than 500 people if
the State determines that the Stage 1 DBPR compliance monitoring site represents both
high TTHM and high HAAS5 concentrations.

Systems can qudify for the 40/30 certification. Systemsthat can certify dl TTHM and
HAAS5 compliance data are less than or equa to 40 pg/L for TTHM and 30 pg/L for
HAADS are not required to perform an IDSE.

Systems not performing an IDSE may ill need to add a monitoring Ste to meet the requirements of the
Stage 2B (selecting Stage 2B monitoring Sites are addressed in other chapters of this manud - see
sectionl.6 for the guidance manua navigation chart for IDSE options).

For systems performing an IDSE, there are two options:

Conduct a System-Specific Study (SSS). The purpose of an SSSis to evauate DBP
concentrations throughout the digtribution system using an existing data source or
combinations of data sources. Possible data sourcesinclude: historical DBP and
disnfectant resdua data, water distribution system modeling, and tracer studies.

Complete the Standard Monitoring Program (SMP). The SMIP entails 1 year of
digtribution syslem monitoring. The minimum number of sample locations required and
sampling frequency depend on system characteristics such as size, source weter type, and
number of plants (for some systems).

The SMP option for an IDSE is the default—if a system does not qualify for awaiver and does
not meet the requirements for or choose to complete an SSS, they must conduct monitoring under the

SMP.

1.3.4 IDSE Reporting and Recordkeeping

IDSE reporting requirements depend on the IDSE option used by the systlem. The following
options require an IDSE report to be submitted to the State:

40/30 certification
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+ SSS
e SMP
Sysems recaving avery smal sysem waiver do not need to submit an IDSE report.

Minimum report contents for each option are addressed later in this manua (see sectionl.6 for
guidance manua navigation charts for IDSE options). The schedule for submitting reports to the State
does not depend on the IDSE option, but is based on system size and buying and selling relationships
with other systems asfollows:

* Large systems (serving a least 10,000 people) or systems with alarge syslem in their
combined didtribution system must submit their report [2 years after rule promulgation].

* All other systems must submit their report [4 years after rule promulgation].

Section 1.4 provides detailed guidance for identifying systems in a combined distribution system and
determining an IDSE report due date.

Systems must keep a complete copy of the submitted IDSE report for 10 years after the initia
submisson date. The reports must aso be available for review by the State or public during thistime.

1.3.5 IDSE Standard Monitoring Program Requirements

Aswith Stage 2B compliance monitoring, there are two regulatory approachesto an IDSE
SMP2;

* A plant-based approach for producing systems that is dependent on source water type,
population served, AND number of plantsin a system (consistent with Stage 1 DBPR
compliance monitoring). This approach appliesto systems that produce some or dl of ther
own finished water.

* A population-based approach for 100 per cent purchasing systems that is dependent
on source water type, population served, and appliesto only those systems that purchase
100 percent of their finished water from other systems.

8EPA is consideri ng an aternative to the Stage 2 DBPR whereby the population-based approach would
apply to ALL systemsfor IDSE and Stage 2B monitoring. Appendix A describes the possible impacts on systems
and implications for this guidance manual of this alternative
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Tables 1.4 and 1.5 summarize an IDSE SMP compliance requirements for producing systems and 100
percent purchasing systems, respectively. Note that the TTHM and HAADS results from the IDSE
SMP are not to be used in compliance calculations for the Stage 1 or Stage 2A.

Table 1.4 IDSE SMP Requirements for Producing Systems?*

Number of Distribution System Sites (by
location type) per Plant

Total
System Size Average Number of
(Population Residual Near Entry | Residence High High Sites per Monitoring
Served®) Disinfectant Point Time TTHM HAAS5 Plant Frequency*
Surface Water Systems®
Chlorine or
<500 Chloramines - - 1 1 2 Every 180 days
Chlorine or
500 - 9,999 Chloramines - - 1 1 2 Every 90 days
Chlorine 1 2 3 2 8
>10,000 Every 60 days
Chloramines 2 2 2 2 8
Ground Water Systems
Chlorine or
< 10,000 Chloramines - - 1 1 2 Every 180 days
Chlorine or
>10,000 Chloramines - - 1 1 2 Every 90 days

! (40 CFR 141.602(a))
2 For the purpose of this guidance manual, producing systems are those that do not buy 100 percent of their

water year-round (i.e., they produce some or all of their own finished water).
¢ Population served is usually a system’s residential population. It does notinclude populations served by

consecutive systems that purchase water from that system.

4 Monitoring frequency is the approximate number of days between monitoring events. A dual sample set must
be collected at each location. A dual sample setis one TTHM and one HAAS sample that is taken at the same
time and location.

® For the purpose of this guidance manual, “surface water systems” are equivalent to subpart H systems (i.e., any
system that uses surface water or GWUDI as a source, including all mixed systems that use some surface

water or GWUDI and some ground water).

The number of SMP sites presented in Table 1.4 are per plant.
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Table 1.5 IDSE SMP Requirements for 100 Percent Purchasing Systems??

Number of Distribution System
Sites (by location type) per System
Total Monitoring
Near Average Number of Frequency for
System Size Entry Residence High High Sites per the 1-year IDSE
(Population Served®) Point* Time TTHM HAA5 System Period®

Surface Water Systems®
<500 - - 1 1 2 Every 180 days
500 - 4,999 - - 1 1 2 Every 90 days
5,000 - 9,999 - 1 2 1 4 Every 90 days
10,000 - 24,999 1 2 3 2 8 Every 60 days
25,000 - 49,999 2 3 4 3 12 Every 60 days
50,000 - 99,999 3 4 5 4 16 Every 60 days
100,000 - 499,999 4 6 8 6 24 Every 60 days
500,000 - < 1.5 million 6 8 10 8 32 Every 60 days
1.5 million - < 5 million 8 10 12 10 40 Every 60 days
> 5 million 10 12 14 12 48 Every 60 days
Ground Water Systems
<500 - - 1 1 2 Every 180 days
500 - 9,999 - - 1 1 2 Every 90 days
10,000 - 99,999 1 1 2 2 6 Every 90 days
100,000 - 499,999 1 1 3 3 8 Every 90 days
>500,000 2 2 4 4 12 Every 90 days

1

2

(40 CFR 141.602 (b))

For the purposes of this manual, 100 percent purchasing systems are those systems that buy or otherwise
receive all of their finished water from one or more wholesale systems year-round.
Population served is usually a system’s residential population. It does notinclude populations served by
consecutive systems that purchase water from that system.
See section 8.2 for requirements when the number of entry points in a system is different from the number of
required near-entry point sites in this table.
Monitoring frequency is the approximate number of days between monitoring events. A dual sample set must

be collected at each location. A dual sample setis one TTHM and one HAA5 sample that is taken at the same

time and location.

For the purpose of this guidance manual, “surface water systems” are equivalent to subpart H systems (i.e., any
system that uses surface water or GWUDI as a source, including all mixed systems that use some surface
water or GWUDI and some ground water).

The number of SMP sites presented in Table 1.5 are per system.
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1.4  Guidance Manual Navigation Charts

The guidance manud navigetion flow chartsin this section will help guide reedersto the
appropriate section or chapter(s).
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Guidaince ManualiNSvigation fo IDIS E O ptions

Go to Chapter 2 - Requirements
for Systems NOT Performing an
IDSE SMP or SSS

Are you a
NTNCWS serving
< 10,000 people?

Verify eligibility.

Could your system
be eligible for a very
small system waiver or
a 40/30 certification?

Yes Go to Chapter 2 - Requirements

for Systems NOT Performing an
IDSE SMP or SSS

No Yes Comply with
Eligible? requirements

in Chapter 2

\

Determine if data can be used for
an SSS.

Go to Chapter 3 - System
Specific Studies

Does your system have
extensive water quality or
hydraulic data?

NoO No ' Yes Comply with
Conducting an requirements
SSS? in Chapter 3

A 4

A

Understand SMP
Requirements.

Continue to Guidance Manual
Navigation for SMPs.
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Areyou a 100 Yes

Guidance Manual Navigation fow SIMPsg

Percent
Purchasing
System?

No

Find the source water type and
size of your Producing System

Go to Chapter 4 —

SMP Requirements
for 100 Percent Purchasing
Systems

-Surface water systems
serving >10,000 people

A

Go to Chapter 5 - SMP
Requirements for Producing
Systems: SW serving > 10,000
people

-Surface water systems

-Ground water systems
serving >10,000 people

serving 500-9,999 people

Go to Chapter 6 - SMP
Requirements for Producing
Systems: SW serving 500-9,999
people and GW serving > 10,000
people

v

-Surface water systems
serving <500 people

Go to Chapter 7 - SMP
Requirements for Producing

\ 4

—> Ground Systems: SW serving < 500 [
-Ground water systems people and GW serving
serving < 10,000 people < 10,000 people
Go to Chapter 8 —SMP |
Site Selection and -
Reporting
! Use System Classification Worksheet to determine whether you are a 100% purchasing or producing system and
whether you are aground or surface water system.
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2.0 Requirements for Systems NOT Conducting an
IDSE SMP or SSS

2.1 Introduction

Systems are NOT required to conduct the IDSE system-specific sudy (SSS) or standard
monitoring program (SMP) if (40 CFR 141.600(b)):

1) They are anontransient noncommunity water syssem (NTNCWS) serving less than 10,000
people.

2) They receive avery smdl sysem waiver from the State. States can grant very small system
walversto systems serving less than 500 people if they determine that the Stage 1
Dignfectants and Disinfection Byproducts Rule (DBPR) compliance monitoring Ste
represents both high totd trihalomethane (TTHM) and high five hal oacetic acids (HAAS)
concentrations.

3) They qudify for the 40/30 certification. Any system can “opt out” of the IDSE if they
certify that al compliance monitoring data are less than or equa to 40 pg/L. for TTHM and
30 pg/L for HAAS.

Even if they do not perform the IDSE, systems that purchase 100 percent of their finished water' may
have to add or be able to remove compliance monitoring sites from their existing Stage 1 DBPR
compliance locations to meet the requirements of the Stage 2 DBPR.

This chapter addresses requirements for those systems not conducting an IDSE SSS or SMP
and is organized as follows:

2.2  Criteiafor Receiving aVery Smal Sysem Waiver
2.3  Criteiafor Qudifying for the 40/30 Certification
24  Sdecting Stage 2B Compliance Monitoring Sites
25  Reporting Requirements

L For the purposes of this manual, 100 percent purchasing systems are those systems that buy or otherwise
receive al of their finished water from one or more wholesale systems year-round. Producing systems are those that
do not buy 100 percent of their water year-round (i.e., they produce some or all of their own finished water). See
Chapter 1 for additional guidance on classifying systems.
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2.2  Criteriafor Receiving a Very Small System Waiver

Systems sarving fewer than 500 people are digible for an IDSE waiver if the State determines
that the Stage 1 DBPR monitoring Ste (the location of maximum residence time in the distribution
system) represents the highest concentration for both TTHM and HAAS (40 CFR 141.603). Thiswill
often be the case—both TTHM and HAAS tend to continue to form in drinking water aslong as
disinfectant residuals and DBP precursors are present. Unlike TTHM, however, HAAS is known to
biodegrade when disinfectant residuds are low (see Appendix B for additiond information of HAAS
formation and biodegredation). Below are some system conditions that indicate that the highest
TTHM and HAAS concentrations may not occur at the same location:

 Inability to maintain a disnfectant resdud in adl parts of the sysem Areas with very low or
no disinfectant resdua can have long resdence times and may have some biologica
activity. These areas may have high TTHM concentrations due to long residence time, but
have lessthan-maximum HAAS concentrations due to biodegradation in the distribution
sysem.

» High leves of heterotrophic bacteria (if data are available). Elevated levels of
heterotrophic bacteriain the distribution system (especidly if they occur repeatedly) may
reflect environmenta conditions that promote biofilm growth and, thus, have the potentia
for HAAS biodegradation.

» TTHM concentration much greater than HAAS concentration at the Stage 1 DBPR
monitoring Site (possibly indicating degradation of HAAS in the sample locetion areg). Asa
rule of thumb, EPA recommends that systems consder sdecting a different monitoring ste
to represent high HAAS if their Stage 1 DBPR TTHM data are, on average, more than 4
times greater than Stage 1 DBPR HAAS data.?

These guiddines are not dl-incdlusve—T THM and HAAS formation depends on many system-specific
factors.

States should notify systems serving less than 500 people asto their waiver datus. If the
highest TTHM and HAAS5 concentrations do not occur at the same location and the State does not
grant the waiver, systems must perform an IDSE. See Chapter 4 for SMP requirements for 100
percent purchasing systems and Chapter 7 for SMP requirements for producing systems serving less
than 500 people.

2 This rule of thumb is based on analysis of TTHM and HAAS5 data collected under the Information
Collection Rule (ICR).
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2.3  Criteriafor Qualifying for the 40/30 Certification

Systems demondirating low historic TTHM and HAAS digtribution system concentrationsin
accordance with the Stage 2 DBPR requirements may qualify for the 40/30 certification. Systems must
meet the following to quaify (40 CFR 141.603(b)):

e Allindividua TTHM compliance datamust be lessthan or equd to 40 pg/L. and dl
individual HAAS compliance data must be less than or equa to 30 pg/L during the periods
specifiedin Table 2.1.

*  No TTHM or HAAS5 monitoring violations during the period specified in Table 2.1

» All monitoring data must have been andyzed by a certified |aboratory (per Stage 1 DBPR
compliance monitoring requirements).

Consecutive systems that did not take the number of samples required of its Size and source
water type under the Stage 1 DBPR, are not dligible for the 40/30 certification (40 CFR 141.601(a)).
The Stage 1 DBPR dlowed the State to alocate sample Sites across a combined distribution system at
their discretion. As aresult, some systems may have few or no sample sites and thus insufficient datato
support a40/30 certification.
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Table 2.1 Compliance Monitoring Data Requirements for the 40/30 Certification®

Source Water
Type

Population Served?

Regulation and Monitoring Period®

Surface water*

>10,000 people

Stage 1 DBPR compliance data from January
2002 to December 2003

< 10,000 people that have a system
serving > 10,000 people in their
combined distribution system®

Stage 1 DBPR compliance data collected in
2004

<10,000 people that do not have a
system serving > 10,000 people in
their combined distribution system®

Stage 1 DBPR compliance data from January
2004 to December 2005

Ground water

>10,000 people

TTHM Rule compliance data from 2003 and
Stage 1 DBPR compliance collected in 2004

< 10,000 people that have a system
serving > 10,000 people in their
combined distribution system®

Stage 1 DBPR compliance data collected in
2004

< 10,000 people that do not have a
system serving > 10,000 people in
their combined distribution system®

Stage 1 DBPR compliance data from January
2004 to December 2005

40 CFR 141.603(b).

Population served is usually a system'’s retail population. It should notinclude populations served by
consecutive systems that purchase water from that system.

¢ All data must have been analyzed by a certified laboratory and done by approved methods (as required by the
Stage 1 DBPR). In addition, systems must not have had any TTHM or HAAS5 monitoring violations during the

period specified.
4 For the purpose of this guidance manual, “surface water systems” are equivalent to subpart H systems (i.e., any

system that uses surface water or GWUDI as a source, including all mixed systems that use some surface
water or GWUDI and some ground water).

® A combined distribution system is the totality of the distribution system of all wholesale systems and the
consecutive systems that receive finished water from the wholesale systems. See section 1.1 for guidance in
identifying the largest system in a combined distribution system.

2.4 Selecting Stage 2B Compliance Monitoring Sites

NTNCWSs Serving < 10,000 People and CWSs Receiving Very Small System Waivers (40 CFR

141.601(a))

All NTNCWSs serving less than 10,000 people and CWSsreceiving avery smal system waiver
mug continue to use their Stage 1 DBPR monitoring location for the Stage 2B. In addition, samples
must be collected during the same month as used for compliance under the Stage 1 DBPR.

Systems Qualifying for the 40/30 Certification (40 CFR 141.605(c))
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Producing systemsthat qudify for the 40/30 certification may continue using their Stage 1 DBPR
monitoring locations or may select different Stage 2B monitoring Stes that better represent high TTHM
and HAAS concentrations. New sites should represent water with long residence times and detectable
disnfectant resdua concentrations. Systems must away's retain the Stage 1 DBPR monitoring
locations with the highest TTHM and HAAS annud average concentrations. If there are Site changes,
the rationale must be included in the IDSE report (see section 2.5 for reporting requirements for
sysemsthat qudify for the 40/30 certificetion).

For 100 percent purchasing systems that qualify for the 40/30 certification, there may be achangein
the required number of monitoring Sites as these systems move from a plant-based (under Stage 1
DBPR) to a popul ation-based monitoring approach under the Stage 2 DBPR. These systems may be
required to select more Stage 2B monitoring locationsif more Sites are required under Stage 2B than
were required under Stage 1. Similarly, if fewer monitoring Sites are required under Stage 2B
compared to Stage 1, then systems are permitted to “drop” monitoring locations.

Sections 2.4.1 and 2.4.2 describe the protocol for adding and dropping Sites, respectively. Examples
2.1 and 2.2 that follow illustrate this protocol.

24.1 Protocol for Adding Stage 2B Compliance Monitoring Sites

When additiond Stage 2B
stes are required, they should be selected in
the following order: maximum residence time
gte followed by an average resdence time site.
If asystem is required to add more than two 1) Maximum residence time
sites, additiona sites should be added in the 2) Average residence time
same order. Chapter 8 provides guidance for
identifying maximum and average resdence
time locations.

100% Purchasing Systems

Add Stage 2B sites in the following order:

Repeat if more than two sites are required.
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242 Protocol for Dropping Stage 1 Compliance Monitoring Locations

When fewer gtes are required for Stage 2B than are required for Stage 1 DBPR, compliance
monitoring locations may be dropped based on Stage 1 DBPR monitoring results. Sites should be
dropped according to the lowest annual average TTHM concentration (provided these locations are
not the highest HAAS sites).

***Examplesfor Adding and Dropping Compliance Monitoring Sites***
Example 2.1-Adding Sites

A 100 percent purchasing surface water system serving 85,000 people can qudify for the
40/30 certification. This system has one consecutive system entry point and was required to have 4
compliance monitoring sites for the Stage 1 DBPR. For the Stage 2 DBPR, this system must have 8
compliance monitoring Stes. This system must ADD 4 sitesto its existing Stage 1 DBPR monitoring
Stesto meet the Stage 2 DBPR requirements. The 4 sites must be as follows: 2 maximum residence
time Stes and 2 average residence time Sites.

Example 2.2-Dropping Sites

A 100 percent purchasing surface water system serving 12,000 people can qudify for the
40/30 certification. This system has 2 consecutive system entry points from 2 different wholesde
systems and was required to have 8 stes under the Stage 1 DBPR. For the Stage 2 DBPR, this
system is required to have atota of 6 compliance monitoring Sites. Thus, this syslem can DROP 2
gtesfrom its existing Stage 1 DBPR compliance monitoring Sites to meet the Stage 2 DBPR
requirements. The 2 stesmust be asfollows 2 sSteswith lowest annual average TTHM
concentration (aslong as these sites do not have the maximum annud average HAAS
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25 Reporting Requirements
The following systems DO NOT have to submit IDSE reports to their States:

1) NTNCWS serving less than 10,000 people.

2) Sysemsreceving avery smdl sysem waiver from the State.
Systems qudifying for the 40/30 certification, however, MUST complete an IDSE report and submit it
to their State (40 CFR 141.604(b)). See section 1.1 to determine if your system ison the Early
Schedule and must submit your report by [2 years after rule promulgation] or the Late Schedule and
must submit your report by [4 years after rule promulgation].

At minimum, the IDSE report for the 40/30 certification must include (40 CFR 141.604(b) and
(©):

e Al TTHM and HAAS5 andyticd results from compliance monitoring used to qudify for the
40/30 certification

* A schemdtic of the digtribution system with results, location, and date of al compliance
samples noted

*  Proposed month(s) of monitoring for Stage 2B—schedule must include peak historical
month for TTHM and HAAS concentrations, unless the State gpproves another month (40
CFR 141.605(f))

» For systemsthat decide NOT to use one or more of their Stage 1 DBPR dites for Stage 2B
compliance monitoring, the location(s) of and rationae for sdecting the new Ste(s)

»  For 100 percent purchasing systems that must add a Site, the location of additional Stage
2B compliance monitoring Stes
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3.0 System-Specific Studies

3.1 Introduction

A System-Specific Study (SSS), like the Standard Monitoring Program (SMP) described in
Chapters 4 through 7, evaluates total trihdlomethane (TTHM) and five hdoacetic acid (HAAD) levels
throughout the digtribution system. An SSS uses historical data, distribution system models, or other
andyses as the basis to sdlect Stage 2B compliance monitoring Sites.

To ensure an SSS evauates and characterizes TTHM and HAAS formation throughout the
disgtribution system to the extent required for the IDSE, the study must provide equivalent or superior
data for the selection of new Stage 2B compliance monitoring sites compared to an SMP (40 CFR
141.603). The SSS option dlows systems with extensve
higtoricad disnfection byproduct (DBP) and other water qudity
data, previous pertinent studies, or other detailed knowledge of
the distribution system operations to use these resources as the
basis for choosing new monitoring sites. Conducting an SSS
can dso dlow a system to avoid the duplication of DBP field , : )
monitoring efforts if significant TTHM and HAAS monitoring, in || S€IECtion of sites resulting
addition to the Stage 1 DBPR requirements, has been from an SMP (40 CFR
performed in the past. The development of new detailed and 141.603).
expensve sudiesis neither intended nor required.

The SSS must provide
equivalent or superior
data for selection of Stage
2B sites compared to

This chapter describes two gpproaches to completing an SSS.

1) Theuseof higtorical TTHM and HAAS data that are equivaent or superior to data that
would be obtained under the IDSE SMP.

2) Theuseof acalibrated water digtribution system hydraulic model and at least one round of
new sampling conducted during the month of pesk historicad TTHM leves (or the month of
peak digtribution system water temperature if peak TTHM data are not available).

EPA recognizes that there are other combinations of data and system anayses that may provide
equivaent or superior selection of Stage 2B compliance Sites (afew aternative SSSs are discussed
later in this chapter). Final approva of an SSSis dependent on the State—the approaches described
here are only guidance.

This chapter focuses on requirements and generd guiddines for completing an SSS using
higtorical data or awater distribution system model. It aso describes how systemns can use results of
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their SSSsto select find Stage 2B monitoring Stes and report results and find Site sdlection to their
States.

The remainder of this chapter is organized as follows:

3.2  Schedulefor an SSS

3.3  SSSUsng Higorica Data

34  SSSUsng aWater Digtribution System Mode

3.5  Alternative SSSs

3.6  Sdecting Stage 2B Compliance Monitoring Sites Using SSS Results
3.7  Reporting Reaultsto the State

3.2 Schedule for an SSS

The rule requires systems to submit their IDSE report [2 years after rule promulgation] if they
are on the early schedule, or [4 years after rule promulgation] if they are on the late schedule (40
CFR 141.600(c)). The schedule isbased on the population of the largest system in the combined
distribution system.?  See section 1.4 for guidance on determining whether asystem is on the large or
sndl system schedule.

Systems on the early schedule will have to decide whether to conduct an SSS or SMP before
States are expected to receive primacy for the Stage 2 DBPR. Therefore, States will generdly not be
able to formaly gpprove or accept the use of an SSS prior to the time when SMP field sampling should
begin. This guidance manua contains criteria that States may use to eva uate the system-specific study.
Systems should carefully congder the data and information sources available for completing an SSS. I
there are doubts about the completeness of data for an SSS, systems should consider completing an
SMPingtead of an SSS. Systems are encouraged to contact their State for an opinion if there are
guestions about the adequacy of an SSS. If a system decides not to conduct the SMP and completes
an SSSthat, after the State review process, is ultimately not approved by the State, that system would
be in violation of the Stage 2 DBPR.

L EPA defines a combined distribution system as the totality of the distribution systems of wholesale
systems and of the consecutive systems that receive finished water from those wholesale systems (40 CFR 141.2).
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3.3 SSS Using Historical Data

This section describes an SSS that uses historical TTHM and HAAS data to sdect Stage 2B
monitoring Sites. It provides guideines for determining whether historica data are appropriate for usein
an SSS (e.g., DBP sampling location and frequency, sampling periods, andyticd qudity, and
correlaion with existing system conditions). Sections 3.6 and 3.7 build on this section by showing how
find Stage 2B compliance monitoring Stes are saected based on SSS results and by listing minimum
IDSE SSS reporting requirements.

3.3.1 Sample Site and Frequency

Higtorica data should be representative of your entire distribution system. At aminimum these
data should meet the overdl SMP requirements with respect to:

e Number of sites
* Location of dtes
e Number of dud sample sets per Ste

Tables 1.4 and 1.5 summarize the SMP sample site requirements for various system Szes,
source waters, and resdud disinfectant types (Chapters 4 through 7 provide additiond details).
Higtorica Stesthat are generaly equivaent to each of the required SMP stes should be specificaly
identified (e.g., near entry point, average residence time, representative high TTHM concentration).
Using historical data from more Sites than required for the SMIP is acceptable and encouraged.

Congstent with SMP requirements, TTHM and HAAS data should have been collected at each
dgte. Theinterva for higtoricd data collection (e.g., quarterly, biannualy) should generdly reflect SMIP
requirements for monitoring frequency. At aminimum, at least one s&t of historicd TTHM and HAAS
samples should represent the month of peak distribution system temperature or peak historica TTHM
levels. The collection period for historical data should be at least one full year, and sampling should
have been conducted a evenly spaced intervals throughout the collection period.

Specific sampling requirements of the SMP do not have to be mirrored precisdy in a historical
data s&t, but the overdl intent of the SMP should be satisfied. For example:

* If more Sites per plant were sampled than are required by the SMIP, fewer sample sets
(.., quarterly ingtead of bimonthly) may be acceptable for the SSS, as long as the sample
sets were collected a evenly spaced time intervals.
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» |f samples were collected quarterly (rather than bimonthly) for multiple years (rather than 1
year) a an appropriate number of Sites, the data may be acceptable for an SSS, aslong as
the sample sets were collected a evenly spaced time intervals.

If historica data equivaent to the requirements of an SMP are not available, the completion of
an dternative SSS using a combination of historica and newly collected TTHM and HAAS data may
be appropriate (see section 3.5).

3.3.2 Analytical Data Quality

Higtoricd TTHM and HAAS samples should have been analyzed using approved methods by a
laboratory certified to perform these measurements under the Drinking Water Certification Program.
Systems should contact their laboratory or State to confirm certification status. Appendix C describes
the approved anaytica methodsfor TTHM and HAAS. Note, HAAS data collected before 2002
were likely not to have been andyzed by certified laboratories.

3.3.3 Historical Sampling Period

To ensure historica data represents current water treatment and distribution conditions, only
data collected within the 10 year s preceding the due date of the IDSE report should be used for an
SSS. Also, at least 50 percent of the historical samples should have been collected within 5 years
prior to your system’s IDSE report due date. Figures 3.1 and 3.2 depict recommended limits on
historica sampling periods according the early and late schedules.

Figure 3.1 Recommended Limits of Historical Sampling Period
for Systems on the Early Schedule

Stage2 DBPR IDSE Report
Promulgation Due

ALL Historical Data

, > 50% of Historical CJata

[Yerl] | [Year2] | [Year 3] [Year 4] [Year 5] [Yeer 6] [Year 7] [Year 8] [Year9] | [Year 10]
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Figure 3.2 Recommended Limits of Historical Sampling Period
for Systems on the Late Schedule

Stage 2 DBPR IDSE Report
Promulgation Due

> 50% of Higtorical Data

[Year1] | [Year 2] [Year 3] [Year 4] [Year 5] [Year €] [Year 7] [Year 8] [Year9] | [Year 1Q]

3.3.4 Treatment and Source Conditions

Higtorica data should reflect the source water(s) and trestment configuration in place a the
time that your IDSE report is due (see Figures 3.1 and 3.2 for IDSE report schedules). Within the
historicd period, temporary changes, such as regular maintenance, rehabilitation, and upgrades of plant
processes are generaly acceptable. Temporary changes to disinfection practices (e.g., short duration
switches to free chlorine for secondary disinfection to control nitrification in a chloraminated system and
short duration emergency and specia disinfection operations) are dso generaly acceptable within the
historical sampling period. Data from short duration periods of unusua (not routine seasond) system
conditions could be excluded from the anadlysis of the historica data set, with appropriate judtification to
the State. Routine, repeating, and seasond changes in supply or trestment should be allowable during
the historica data period.

If asystem made permanent changes that Sgnificantly affected DBP formation, plant production
rates, and/or distribution systems, only historical data representing conditionsafter the change
should be used for an SSS. Significant permanent trestment process or source changes that should
be congdered “ cutoff points’ for use of historicd datainclude:

*  Permanent changesin primary or secondary disinfection type or practice, such as.
— Udng adifferent disgnfectant for primary disnfection
—  Switching to chloramines for secondary disnfection
— Adding boogter chlorination in the distribution system

* Mgor, permanent changesin raw water sources that sgnificantly affected DBP
concentrations in water produced by the plant (e.g., addition of a new water source)
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» Magor, permanent changes to plant configuration that affect disnfectant contact time (e.g.,
increasing clearwd| volume with same flow rate of water through the clearwell)

* Magor, permanent changes in trestment that affected DBP concentration in water produced
by the plant (e.g., addition of granular activated carbon (GAC) or membranes)

Minor trestment changes that affected the magnitude of TTHM and HAAS levelsin the
digtribution system, but that are unlikely to have changed the DBP formation kinetics and relative levels
of TTHMsand HAASs in different parts of the system, are acceptable. For example, improved control
of an exising coagulation process or minor changes in coagulation pH that reduce average leves of
DBP precursors is acceptable, but switching from chlorine to ozone for primary disnfection isnot. If
treatment process or source changes have occurred and data collected prior to the change are utilized
in an SSS, then the use of the data should be judtified with an explanation of the change and a
demondration thet it is unlikely to have Sgnificantly affected the rdlative TTHM and HAAS levelsin the
digribution system.

3.3.5 Distribution System Conditions

The higtoricd data set should aso reflect the overal distribution system hydraulic operation and
large scale movement of water through the system at the time an IDSE report is due (see Figures 3.1
and 3.2 for IDSE report schedules). Norma daily and seasond changes in system operation during
your historical sampling period should be acceptable. Supply points, pressure zones, large transmission
mains, pump stations, storage tanks, and large wholesale and retail customers should generdly be
consstent throughout the historical sampling period, but do not have to remain exactly the same. A
geady increase in water demand during the historicad sampling period due to population growth should
be acceptableif it did not result in mgor changesin water flow pattern and age within the distribution
sysem.

Significant distribution system changes that should be considered as “ cutoff points’ for use of
higorica datainclude

* Magor, permanent changes in plant production rates, high service or booster pump station
pumping rates, or pump operation schemes that sgnificantly change the influence zones of
treatment plants

* Magor, permanent changes in water use patterns or system hydraulics, such as.

— addition or removd of avery high water use indudtrid, indtitutiona, or wholesale
customer

— addition, deletion, or replacement of mains, pump stations, or storage tanks that
ggnificantly change water flow petterns
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— looping of mains

Thislig is not inclusve—systems should dway's use best professond judgement to determineif a
distribution system modification affected the location of TTHM and HAAS pesks.

Figure 3.3 provides an example of the acceptable historica sampling period for a surface water
plant serving at least 10,000 people that placed a new large finished water transmisson main into
sarvice within the last 10 years, changing didtribution system hydraulics (e.g., flow rates, directions, and
patterns).

Figure 3.3 Example of Historical Data Limitations for a System on the Early
Schedule With a Significant Change in Distribution System Hydraulics

Stage 2 DBPR IDSE Report
Promulgation Due

Usable Historical Data
Data prior to change o
is not useful ’i | > 50% of Historical Datf‘l

[Year1] | [Year2] [Year 3] [Year4] [Year 5] [Year 6] [Year 7] [Year 8] [Year 9] [Year 10]

f

Installed New
Transmission Linefrom
the Treatment Plant to
an Areato ImproveFire

Flow

3.4  SSS Using a Water Distribution System Model

This section describes an SSS that uses a detailed, comprehensive, and well-calibrated water
digtribution system mode to help select Stage 2B monitoring Sites. There are two types of water
digtribution systerm models that can be used for the SSS—hydraulic models and water quaity models.
Because the complexity and accuracy of the modes differ, section 3.4.1 recommends minimum
requirements that should be met by the modd.
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Hydraulic models can predict water age, but they do not predict changes in water quality
parameters, such as chlorine or TTHM concentrations. Water quaity models can reasonably predict
disnfectant resduas and, in some cases TTHM concentrations, in addition to hydraulic patternsin
digribution systems. A well-cdibrated water qudity mode may provide more data that could lead to
superior selections of Stage 2B compliance sites compared to hydraulic models. However, proper
cdibration of the water quality component can be a difficult task and is typicaly done with much less
accuracy than cdibration of the hydraulic component. Thus, the minimum requirements for the
predefined SSS are focused only on the hydraulic component of water distribution syssem models. If a
system decides to use awater quality model, they are encouraged to provide information on the water
qudity cdibration to the State.

Operation of awater distribution system should be smulated over extended periods to reflect
maximum residence time in the system under conditions of high TTHM and HAAS formation potentid.
The period of high TTHM and HAAS formation potentia for many sysemswill occur during the
summer months (dthough thisis not the case for dl systems). The operation and behavior of trested
water storage facilities must dso be well-characterized in the model. The results should then be used to
determine:

» The spatid and tempora patterns of water movement from dl plants (if there are multiple
sources of supply)

* Thetypicd pattern of resdence time in the system during the period of high TTHM and
HAADS formation potentid

Modd results should be combined with at least one round of TTHM and HAAS sampling at Sitesthat,
a aminimum, meet SMP requirements for number and type of ste. Theseresultswill be used in
sdecting find Stage 2B compliance monitoring Sites.

This section provides detailed guidance for the following topics.

*  Minimum modd requirements (including modeled components, Smulation of water
consumption, and modd calibration)

» Sdecting preliminary sites that meet SMP requirements based on modd outputs

» Peaforming at least one round of TTHM and HAAS monitoring during the month of pesk
TTHM concentrations or peak temperature (additional sampling beyond one round or a
additional gtesisdlowed and encouraged)

Section 3.7 shows how modeled results, one round of monitoring data, and TTHM and HAAS
compliance monitoring results are used to select find Stage 2B compliance monitoring Sites.
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The option of using awater digtribution system modd isintended to dlow systems that have
mode s to use ther existing technica resources to perform the IDSE. For many systems, developing a
detailed and well-cdibrated water didtribution sysem model from scratch and training taff to useit will
cost more than conducting an SMP. If the model will be used for other purposes after the completion
of the SSS, such as optimizing system operations and prioritizing capital improvements, then the cost of
the modd development may be justified.

If your model does not meet the criteria described in this section, you may be able to upgrade
the modd or use it in combination with other data and/or analyses for your SSS. These dternative
SSSs might involve the use of less robust models, supplemented with data from tracer sudies or more
extengve higorical or new TTHM and HAAS monitoring data (see Section 3.5 for dternative SSS).

3.4.1 Minimum Model Requirements

In generd, your water digtribution syssem model should be more comprehensve for the
purpose of an SSS than models typicaly used for long-range capita improvement program andysis
(e.g., master planning). A cdibrated hydraulic mode intended for detalled distribution system design
(e.g., for sysem improvements) or operationa sudiesislikely to be adequate. A well-cdibrated water
quality model islikely to be acceptable.

Because systems are dways changing (e.g., population growth, new indudtries, aging of mains),
it isimportant that your modd generdly reflect system conditions and demand &t the time of the IDSE
SSS. A mode that has not been updated or cdlibrated in the last 10 yearsis unlikely to be adequate
for the SSS.

Note that the guidelines in this section are not comprehensve—every digtribution sysem is
unique. Systems and States should dways use their best professond judgement when determining
model adequacy for the SSS.

3.4.1.1 Model Details

Mogt water distribution syssem models do not include every pipein a digtribution system.
Typicdly, smdl pipes near the periphery of the system and other pipes thet affect relaivey few
customers are excluded to a greater or lesser extent depending on the intended use of the modd. This
processis caled skeletonization.

It isagenerdly accepted practice to skeletonize models to a certain extent depending on the
modd’sintended use. To be used for the purposes of this predefined SSS, the modd should be
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relatively detailed and include the mgority of pipesin the distribution systlem. EPA recommendsthat a
model used for an SSS generdly include the following:

» Atleast 50 percent of tota pipe length in the distribution system

» Atleast 75 percent of the pipe volume in the distribution system

e All 12-inch diameter and larger pipes

* All 8inch and larger pipes that connect pressure zones, influence zones from different
sources, storage facilities, mgor demand areas, pumps, and control vaves, or are known

or expected to be sgnificant conveyors of water

* All 6-inch and larger pipes that connect remote areas of a distribution system to the main
portion of the system

» All storagefacilities, with controls or settings gpplied to govern the open/closed status of the
facility that reflect Sandard operations

» All active pump gtations, with redigtic controls or settings gpplied to govern their on/off
dtatus that reflect standard operations

» All active contral valves or other system feetures that could significantly affect the flow of
water through the digtribution system (e.g., interconnections with other systems;, valving
between pressure zones)

If amode used to conduct an SSS does not generaly meet these criteria, additional judtification
of the suitability of the modd for use in an SSS should be provided to the State in the IDSE report.
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3.4.1.2 Accurate Simulation of Water Consumption

Water consumption (demand) should be accurately smulated in the modd:

*  Water demand should be dlocated among the nodes of the model in amanner that reflects
the actud spatid ditribution of such demand throughout the system and with fineness of
detail appropriate for the system size, in order to assure the modd will provide aredigtic
amulation of water flow throughout the system.

» Astheleve of detail (percentage of pipe modeled compared to actud tota length of pipein
the system) of amode increases, the percentage of nodes with demand assignments can
sometimes be less than that would be needed in aless detalled modd, without sgnificantly
impacting the overdl accuracy of the modd.

*  Water demand should generdly be assigned to dl end nodes so that the flow of water is
smulated in dead-end pipes and remote areas of a system.

* Demand data should reflect, a a minimum,

domestic water use

large commercid and indudirid users
unaccounted for system water |osses
Seasonal trends

w wmwmww,m

* A system-specific, diurnd (24-hour) demand pattern should be applied to the overal
sysem demand. Demand patterns can be derived from areview of master meter flows,
tank levels, pumping rates, or other Smilar operationd data

* Themodd should accuratdly smulate seasond system configuration and operationd
changes to meet changes in demand, such as aresarvoir that is taken out of service during
winter months, or alarge seasond user (e.g., a campground).

3.4.1.3 Model Calibration

Generdly, cdibration is the process of:

»  Compiling field data on pressures, flows, and tank weter levels in the system under known
conditions

e Comparing modd results with fidd data
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* Adjusting the mode (e.g., pipe roughness factors, tank/pump operational settings, etc.) to
agree with field data

Cdibration is never exact, and there are no officia cdibration gandards or guiddinesin the
United States. Thereis generd agreement in the modeling profession that the extent of cdibration
should reflect the intended uses of the modd. For example, amore rigorous model cdibration is
expected when the model is used for design work compared to master planning. For the purposes of
the SSS, a dightly less rigorous calibration compared to design work is most likely to be adequate.
Cdlibration performed severd years ago for the purposes of genera master planning may not be
acceptable. For more information regarding the cdibration of distribution system hydraulic modds,
refer to Modeling Water Quality in Drinking Water Distribution Systems (Clark and Grayman
1998, AWWA) or Advanced Water Distribution Modeling and Management (Beckwith et d.
2002, Haested Methods), or other reference books.

It is recommended that systems verify the reasonableness of their modd cdlibration by
comparing residence time estimates with disnfectant resdud data. To do this, plot (electronicaly or by
hand) the residence time estimates obtained from your model and disinfectant residual monitoring results
on amap of the distribution sysem. A system should generdly find that average disnfectant resduds
are Smilar for locations with equivaent resdence times (disregarding pipe tuberculation, biofilm, etc.).

If actud disnfectant resduds are not Smilar in areas with Smilar modeled resdence times, it is possible
your cdlibration isinsufficient or differences in tuberculation and biofilm between the areas being
compared have affected the disnfectant resduds. If systems encounter this Situation, but believe their
model cdibration is accurate, they should provide a judtification for the data inconsstency in the IDSE

report.

3.4.2 Identifying Preliminary Sites Using Model Results
To sdect prdiminary monitoring Stes usng awater digtribution system mode, systems should:

* Runthe modd in extended period smulation (EPS) mode until a consistent, repeeting
temporal pattern of water age is established at al nodes of the model. Generdly, the model
should be run under high DBP formation conditions (typicaly summer months).

»  Choose preiminary stes satisfying the SMP sample ste requirements based on water age
results. (See section 1.3.5 for asummary of SMP requirements.)

The rule requires an SSSinclude an andysis demondrating that the SSS characterized
expected TTHM and HAAS levels throughout the distribution system (40 CFR 141.604(q)). This
gpproach recommends systems, a a minimum, conduct one round of sampling (collecting dud sample
sets) a the preliminary sites during the month of pesk TTHM levels or water temperature in the
disgtribution system (one round of monitoring is addressed in section 3.4.3).
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Modd resultsand dl avallable TTHM and HAAS data monitoring results are combined to
select Stage 2B compliance monitoring Sites (see section 3.6). The use of awater quaity model would
be amilar, but ingtead of choosing preliminary Sites based on water age results, chlorine residud or
TTHM resultswould be used. The following sections describe a pre-defined SSS option that involves
the use of awater distribution syssem mode for identifying preliminary monitoring Stes.

3.4.2.1 EPS Modeling to Estimate Residence Time, Influence Zones, and
Mixing Zones

When awater distribution system mode is used to estimate residence times, influence zones,
and mixing zones, the modeling must be performed in EPS mode instead of the steady-State smulation
mode. In EPS modeling, variables such as water demands and tank water levels are dlowed to change
over time (in steady-State modeling, dl variables remain congtant over time). EPS modes should be
run until aconsstent or consstently repesting pattern of resdence timeis established at dl nodes of the
modd. Typicdly, arepeating 24-hour pattern of water use (demand) and system operations are
assumed in EPS modeling. Depending on particular system characteristics and the specific starting
conditions imposed on the model, an EPS model may require asmulation time of 7 to 21 days or more
for acongstent pattern of resdence time to develop. An EPS modd usudly needs to be run much
longer than the actua maximum residence time of water in a particular distribution system before a
consstent pattern of residence time is attained at the system extremities.

The mode should be run under conditions of high DBP formation potentid. In most areas of
the United States, water demand and system operation vary seasondly. Seasond variations can
generdly be classfied into summer conditions (high usage), winter conditions (low usage), spring-
autumn conditions (medium usage), or wet and dry period conditions. In applying a modd to sdect
preliminary Stage 2B monitoring sites, the examination of summer usage will generdly suffice if summer
conditions represent the period of peak TTHM formation potentia. The consideration of additional
usage conditions is acceptable.

In systems with multiple plants, source tracing should be used to determine zones of influence
and mixing zones. Most modds have a*“source tracing” option in which the percentage of water
coming from a single source can be traced over the course of severa days. By tracing each source
separately, a map can be generated showing areas that predominantly receive water from asingle
source and areas with mixing zones where, either on adiurnd or aseasond bass, water isreceived
from multiple sources. Thisinformation is used to make informed sdections of sampling Stesthat are
representative of a 9ngle source or amixing zone.

July 2003 - Proposal Draft 313 All Systems



The Sage 2 DBPR Initial Distribution System Evaluation Guidance Manual

3.4.2.2 Preliminary Sample Site Selection to Meet SMP Criteria

The resdence time, influence zone, and mixing zone information developed through modding
should be used to select preliminary Stes. The number of preliminary sites should equd or exceed the
required number of SMP stes. Stage 1 monitoring Sites should not be selected as preiminary sitesfor
one round of monitoring. The type of preiminary dtes (near entry point, high TTHM, high HAA5, and
average resdence time) should aso generdly mirror SMP sites for your system size and source water
type. See section 1.3.5 for asummary of SMP site criteria according to system size and source water
type; see Chapters 4 through 7 for more detalls.

The next three sections provide detailed guidance on sdlecting high TTHM, high HAA5, and
average resdence time gtes. Appendix B provides additiond information regarding TTHM and HAAS
formation that could be useful in sdlecting these sets. Because hydraulic modd s usudly are somewhat
skeletonized and have varying degrees of cdibration and accuracy of demand dlocation, best
professond judgement should adways be used when analyzing the results and using modd outputs to
assg in the sdlection of preliminary gtes.

High TTHM Stes

High residence time locations (most often high TTHM sites) can be identified by reviewing the
modeled water age a each node in the modd. When the run time of an EPS modd is long enough to
produce a consistent pattern of water age vaues at dl nodes, sometimes with repeating fluctuations due
to diurnal variationsin water demands, then the water age values at the model nodes can be used for
the purposes of identifying high residence time locations.

One way to show high residence time sitesis by color coding each model node according to its
resdencetime. High TTHM sites should be chosen from the area or areas of the distribution system
where the high resdence time modd nodes are located. The Sites do not have to be chosen at the
exact location of amodel node, just in the generd areaidentified by the modd results.

Precautions in usng modd detato select high TTHM stesinclude:

* If nowater demand is applied to dead-end nodesin amodd or if the water demand in a
dead-end is highly uncertain, the water age results for those nodes can be unredigtic and
meaningless.

» Theaccuracy of water age estimates from amode generally decreases as the modd moves
from large diameter mainsto smdl diameter mains to subdivison piping and dead-ends.
Thisis due to the increasing uncertainty in water usage reates as the system moves avay
from large, aggregate demands to smdler demands exerted by afew customersor asingle
customer.
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» |If themodd is skeletonized, the modd results for high residence time areas should be
compared to maps of the actud distribution system piping and to actuad customer locations
in those areas before sample sites are finalized in order to assure that the sample siteis
representative of the actua distribution system and not just the skeletonized mode in the
high residence time aress.

* Reddencetimeisjust onefactor for identifying high TTHM stes and should be compared
with other didribution system data (e.g., disnfectant resdud data) before making
preliminary Ste sdlections.

In some cases, there can be zones in the digtribution system where water flowing from opposite
directions meet. This can occur in:

* Long, looping mans
» Theinterface of the influence zones of two or more different supply points
* Areaswhere different pressure zones meet within one system

Thistype of areaiis sometimes cdled a“mixing zone” and may act as a hydraulic dead-end.
Mixing zones can occur anywhere in the distribution system, but occur more often in the centra portion
of adigribution system. If the water demand in the mixing zone islow, then the water age and TTHM
concentrations could be high. Water digtribution system models can be useful in locating mixing zones
and identifying high TTHM gteswithin the mixing zone.

High HAA5 Sites

The criteriaand procedure for sdlecting high HAAS stes usng a hydraulic modd is generdly
the same as that described above for selecting high TTHM sites with one important difference: the Sites
chosen to represent high HAAS should have a detectable disinfectant resdua. HAAS concentrations
typicaly increase in digtribution systems as water age increases but can aso decrease if disnfectant
resduas are not present and biologica activity ishigh. It is generdly recommended that high HAAS
gtes be selected in areas with a minimum chlorine resdud of 0.2 mg/L or aminimum chlorine residua
or 0.5mg/L.

Average Residence Time Stes

Average resdence time stes can be seected from sites with residence times close to the flow-
weighted mean of dl nodal residence times (or system average). Aswith selecting high TTHM/HAAS
gtes, color coding nodes by nodd residence time can be hdpful. Prdiminary sample stes should be
chosen from the area or areas of the distribution system where the noda residencetimeis close to the
sysem average. The preiminary Sites do not have to be chosen at the exact location of a model node,
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just in the generd areaidentified by the modd results. Selected sites should represent the entire
digtribution system and should not be clustered.

3.4.3 Performing At Least One Round of Sampling

Although hydraulic models can be used to reasonably predict residence times, the behavior of
HAADS cannot be directly predicted based on residence time in a distribution system. Therefore, to
meet the rule requirement of demonstrating mode accurately characterized expected TTHM and
HAADS levels (40 CFR 141.604(a)), this gpproach recommends systems perform at least one round of
sampling a preliminary stes (i.e,, collecting dua sample sets at each Ste). Generdly, the TTHM
concentrations from this sampling should confirm the mode predictions of resdence time and verify the
sdection of preliminary Stes.

If only one round of sampling is performed, it should occur in the month of peek TTHM levels
or water temperature in the distribution system. Additiona rounds of sampling are dlowed and
encouraged. All results should be considered in the selection of Stage 2B compliance monitoring sites
and included in the IDSE report. Stage 1 DBPR compliance monitoring and other historicd TTHM
and HAAS data should be considered, if available, and included in the IDSE report.

If the results from Stage 1 DBPR compliance monitoring and the single round of sampling are
not reasonably consistent with modeled residence times, the potentid reason for the discrepancy should
be explained in the IDSE report. If factors such as demand variations, distribution system operations,
tank operations, tank cleaning, or new congtruction are thought to have impacted the sampling results,
then the specifics of these factors should be included in the IDSE report. One or more additiona
rounds of sampling may aso be performed and are encouraged. Modeling revisons might be needed if
actuad conditions during the sampling were found to be different than modeled conditions. In this case,
select new preliminary Stes and repeat the monitoring.

It isrecognized that distribution syslem modeling results usudly do not completely reflect the
true range and variability of hydraulic and water qudity conditions that exist in didtribution systems.
Thislimitation of modding alows for some amount of varigbility between sampling and modeling results.
However, if Sgnificant incondstencies exist between modeling results and the required one round of
sampling, then additiond explanation would need to be provided in the IDSE report.

35 Alternative SSSs

EPA recognizes that there are many combinations of data and analyses that can be used for an
SSS. Potentia combinations include, but are not limited to:

» Higorica data supplemented with new data
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» Higorical data and tracer sudy results

*  New TTHM and HAAS data, digtribution system modeling, and tracer study results
In generd, any dternative SSS should be representative of the mgority of the distribution system,
including the extremities, and provide equivaent or superior datafor the selection of Stage 2B
monitoring sites compared to an IDSE SMP.

Section 3.5.1 ligts questions that States should consder when evaluating an dternative SSS.
Sections 3.5.2 and 3.5.3 provide guidelines for two dternative SSSs. historical DBP data
supplemented with new DBP data, and historical or new DBP data combined with atracer sudy. The

guidelines ligted in this section are NOT definitive—SSSs will ways be evauated on a case-by-case
basis by the State.

3.5.1 Evaluation of Alternative SSSs

Thefollowing isalist of questions that States should consider when evauating an SSS.

1) Doesthe study adequately evauate the extremities? Does the study target other potential
areas with long water resdence times?

2) Do thehigtoricd data meet the Specified criteriafor andytica quality and represent existing
digtribution system conditions (see section 3.3)?

3) Doesthe study cover at least 1 continuous year?

4) Arethere data representing the month of pesk TTHM or highest temperature?

3.5.2 Historical Data Combined with New Data

The total number of samples anayzed should be equd to or greeter than the total number of
samples required for the IDSE SMP (see Tables 1.4 and 1.5). The type of monitoring site should also
satisfy the SMIP requirements.
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Example 3.1 Monitoring Requirements for a Surface Water System Serving More Than
10,000 People

If your system is a producing surface water system serving more than 10,000 people using free chlorine for
resdua disinfection, your combined higoricad and new TTHM and HAAS data should represent, at
minimum:

1) At least eight sample Sites per treatment plant, with at least one representing a near entry
point, two representing average residence time aress, three representing high TTHM aress,
and two representing high HAAS aress.

1) At least sx TTHM and HAAS sample results from each Site (equivaent to requirements for
SMP monitoring), with &t least one group of samples collected during the month of
historical peak TTHM levels or high water temperature.

Higtorica data should meet the requirements and generd guidedlinesin section 3.3. New
sampling should be performed tofill in “gaps’ in higtoricd data as needed to meet the minimum number
of samples and coverage of the distribution system. Treatment, source water, and distribution system
conditions should be similar during the historical and new sampling periods, in accordance with the
requirements and guiddinesin sections 3.3.4 and 3.3.5. In caseswhere dl historical data are used for
some locations and dl new data for other locations, there should be no permanent changes to
trestment, source water, and distribution system conditions that affect the overal magnitude of TTHM
and HAAS concentrations between the historical and new data sampling periods. The selected Sites
should adequately represent the entire distribution system.

3.5.3 Historical or New DBP Data Combined with a Distribution System Tracer
Study

Time-of-travel tracer sudies can be used to determine actual water resdencetimesin a
distribution system under specific conditions, and are sometimes used to cdibrate water distribution
system models. They are particularly useful for predicting water resdence time in areas of a system
where there is uncertainty about true pipe diameters due to poor records or the buildup of corrosion
deposits. When pipe diametersin amodd are inaccurate, moded predictions can be very different than
the actud hydraulic conditionsin a digtribution system.

Although tracer studies often provide very good information, they can be time consuming and
costly. Conducting atracer study soldly for the IDSE SSS may not be cost effective. However, if your
system is considering a tracer study for some other purpose (e.g., cdibrating a hydraulic modd),
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consderation should be given to using the tracer study as atool for the IDSE SSS. Also, results from
previously conducted tracer sudies may be very useful in identifying areas in the distribution system
with high and average residence times.

Tracer studies can be performed by monitoring the concentration of a conservative congtituent
(i.e, achemicd that does not degrade over time) through the digtribution system. Chemicals used for
tracers must not be harmful to people or the environment. Tracer chemicas can be substances that are:

»  Specidly injected or normally injected in the water for trestment purposes (eg.,
hydrofluoroslic acid or sodium fluoride)

» Chaacterigtic of the finished water (e.g., hardness, conductivity)

Before injecting any tracer, a basdine concentration of the tracer in the digtribution system
water should be determined (fluoride, the most common tracer, may be normally present in trace
amounts). If your system adds fluoride, you can turn off the fluoride feed for a period of time, and
monitor the resulting decrease of its concentration throughout the ditribution system.

If you do not routinely add fluoride to the finished water, you can conduct tracer tests by
injecting asmall dose of fluoride (about 1 mg/L) into the water entering the distribution system.
However, flouride can interact with the materiad deposited inside pipes and storage facilities which
reduces the accuracy of the calculated resdencetimes. Asaresult, you must inject sufficient fluoride to
meet the “fluoride demand” of your digtribution system while assuring that fluoride concentrations in the
distribution system do not exceed dlowable concentrations of 4 mg/L (the primary MCL for fluorideis
4 mg/L and the secondary MCL which is non-enforceableis2 mg/L). If other tracers are used such as
cacium chloride or sodium chloride, State environmenta agencies may require that food grade
chemicas are used or that other assurances are made concerning the safety of the tracer. With some
tracer chemicas, systems may want to consider notifying sengtive users.

When sdlecting tracer monitoring locations, you should consider the following:

* Mgor intersections or branchesin large transmisson mains

*  Branchesin minor mains where flow is split between two or more groups of customers
» Storagetanks

* Entry pointsto large commercid or industrid users

» Sitesprior to the last fire hydrant in remote areas with few customers
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To adequately characterize distribution system residence time, tracer concentrations must be
messured frequently and in relatively close proximity to one another. The frequency of sampling will
determine the accuracy of the study results. For example, if sampling is conducted every 8 hours, the
water age at a given Stewill only be accurate to within 8 hours. Furthermore, the proximity of sample
Stesto one another will aso affect the accuracy of the study results. 1t may be appropriate to space
samples far gpart on large transmisson mains, but within the distribution system (which contains many
piping and hydraulic interactions), samples should be located more closdly together.

The following are genera guidelines for using atracer sudy as part of a SSS.

* Ingenerd, the tracer sudy should reflect the exigting didtribution system configuration and
should have been conducted within the last 10 years. If permanent and significant changes
to demand, piping, pumping, or storage have occurred since the tracer study was
completed, the study may not be suitable for an SSS.

* Thetracer study should generdly represent conditions of high DBP formation potential and
high water age (typicaly summer months and low demand periods for most systems).

» Thetracer study should be detailed enough to provide good characterization of water
resdence time for the entire distribution syslem. Not al extremities must be covered by the
study, but the data should be complete enough to alow for a reasonable extrapolation of
the results to cover the entire distribution system.

» If thetracer sudy does not provide resdence time information for the extremities of the
distribution system, then historicadl TTHM and HAAS data should be reviewed if available,
or new data should be collected at expected representative high TTHM and HAAS Sites.

* Regardlessof thelevd of detall of the tracer sudy, systems should have historicad data for
at least one complete round of sampling at the preliminary sites or should perform at least
one new round of sampling at the preliminary sites (see section 3.4.3 for guidance on
conducting one round of sampling). At aminimum, one round of sampling should occur
during the month of higtorica pesk TTHM leves or highest water temperature, if the
historical peek TTHM month is unknown.
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3.6  Selecting Stage 2B Compliance Monitoring Sites Using SSS Results

This section describes procedures for using results of an SSSto sdect Stage 2B compliance
monitoring Sites. Tables 3.1 and 3.2 summarize the Stage 2B monitoring requirements for producing
and 100 percent purchasing systems, respectively (Chapter 1 aso provides thisinformation).

Section 3.6.1 addresses selection of high TTHM and high HAAS sites, while Section 3.6.2
addresses sdlection of average residence time Stage 2B Sites using SSS reaults (note that only a subset
of systems need to select average residence time sites, as addressed in Section 3.6.2). Section 3.6.3
provides examples of ste selection. Appendix K contains an example IDSE report where a hydraulic
modd was used to select Stage 2B compliance sites, and Appendix J contains an example IDSE report
where historica data were used to select Stage 2B compliance Sites.
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Table 3.1 Stage 2B Plant-based Compliance Monitoring Requirements for
Producing Systems?'?

Number of Distribution System Sites
(by type of site) per Plant* Total
Stage 1 Number of
System Size Average Highest Highest Sites per Monitoring
(Population Served®) Residence Time TTHM HAAS5 Plant Frequency®
Surface Water Systems®
<500 - 1 1 27 Every 365 days
500 - 9,999 - 1 1 2 Every 90 days
>10,000 1 2 1 4 Every 90 days
Ground Water Systems
<500 - 1 1 27 Every 365 days
500 - 9,999 - 1 1 2 Every 365 days
>10,000 - 1 1 2 Every 90 days

1

2

(40 CFR 141.605 (a))

For the purpose of this guidance manual, producing systems are those that do not buy 100 percent of their
water year-round (i.e., they produce some or all of their own finished water).

Population served is typically a system’s retail population. It should notinclude populations served by
consecutive systems that purchase water from that system.

For the purposes of the Stage 2 DBPR compliance monitoring, a consecutive system entry point that operates
for at least 60 consecutive days per year must be considered a plant (40 CFR 141.601(d)).

Monitoring frequency is the approximate number of days between monitoring events. A dual sample set must
be collected at each site, unless otherwise noted. A dual sample setis one TTHM and one HAA5 sample that
is taken at the same time and site.

For the purpose of this guidance manual, “surface water systems” are equivalent to subpart H systems (i.e., any
system that uses surface water or GWUDI as a source, including all mixed systems that use some surface
water or GWUDI and some ground water).

Dual sample sets are not required at both the high TTHM and the high HAAS5 site—if the highest TTHM and
HAAGS levels occur at a different site, then only one sample is collected at each site. If they occur at the same
site, then a dual sample set is collected at that site.
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Table 3.2 Stage 2B Population-based Compliance Monitoring Requirements for

100 Percent Purchasing Systems?'?

Number of Distribution System Sites

(by type of site) per System

Total
Stage 1 Number of
System Size Average Highest Highest Sites per Monitoring
(Population Served®) Residence Time TTHM HAAS5 System Frequency*

Surface Water Systems®

<500 - 1 1 26 Every 365 days
500 - 4,999 - 1 1 26 Every 90 days
5,000 - 9,999 - 1 1 2 Every 90 days
10,000 - 24,999 1 2 1 4 Every 90 days
25,000 - 49,999 1 3 2 6 Every 90 days
50,000 - 99,999 2 4 2 8 Every 90 days
100,000 - 499,999 3 6 3 12 Every 90 days
500,000 - 1,499,999 4 8 4 16 Every 90 days
1.5 million - < 5 million 5 10 5 20 Every 90 days
> 5 million 6 12 6 24 Every 90 days
Ground Water Systems

<500 - 1 1 26 Every 365 days
500 - 9,999 - 1 1 2 Every 365 days
10,000 - 99,999 1 2 1 4 Every 90 days
100,000 - 499,999 1 3 2 6 Every 90 days
>500,000 2 4 2 8 Every 90 days

1

(40 CFR 141.605 (€))

For the purpose of this guidance manual, 100 percent purchasing systems are those systems that buy or

otherwise receive all of their finished water from one or more wholesale systems year-round.

Population served is typically a system’s retail population. It should notinclude populations served by

consecutive systems that purchase water from that system.

Monitoring frequency is the approximate number of days between monitoring events. A dual sample set must
be collected at each site, unless otherwise noted. A dual sample setis one TTHM and one HAA5 sample that
is taken at the same time and site.
For the purpose of this guidance manual, “surface water systems” are equivalent to subpart H systems (i.e., any
system that uses surface water or GWUDI as a source, including all mixed systems that use some surface
water or GWUDI and some ground water).
Dual sample sets are not required at both the high TTHM and the high HAAS5 site—if the highest TTHM and
HAAGS levels occur at a different site, then only one sample is collected at each site. If they occur at the same
site, then a dual sample set is collected at that site.
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3.6.1 Selecting High TTHM and HAAS Sites
Selection Using a Historical Data SSS

The following steps detail how Stage 2B sites should generaly be sdected based on historical
TTHM and HAAS data. These steps dso goply to systems using a combination of historical and new
data.

1) Cdculatethe Locationd Running Annua Average (LRAA) for TTHM and HAAS
concentrations at each higtorical datasite. Historical data should cover at least 1 full year.
If your data covers alonger period, caculate separate annua averages for each full year.
Sdlect the data for the year with highest average for each Site (see the example in Appendix
L for sample caculations).

2) Cdculatethe LRAA for TTHM and HAAS concentrations at the Stage 1 DBPR maximum
resdence time Ste(s). If your data covers more than 1 year, caculate separate averages
for each full year. Sdlect the datafor the year with highest average for each site.

3) Sdect high TTHM and high HAAS stes garting with the highest TTHM and HAAS
LRAASs from both the Stage 1 DBPR compliance monitoring Sites and historica data Sites.

TTHM and HAAS LRAAS are the most important factors to consder when selecting Stage 2B
monitoring Stes. However, the Stage 2 DBPR dlows for some flexibility in selecting Stage 2B
compliance stes. Other factors should be considered and may lead to sdlecting aSte with adightly
lower LRAA over ancther site. The following conditions are possible reasons why you may select a
dtewith alower LRAA over another Ste:

» Thedte provides for more complete geographic coverage of the entire distribution system
» Thedgtedlowsyou to maintain an higtoricd record

e Sampling a that Ste provides the opportunity to collect other water qudity or operationd
data (e.g., chloramine systems may want to collect nitrate data at thet Site)
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If you do not use your highest TTHM and HAAS LRAAS to select your Stage 2B sites, you
must provide justification for your selection in your IDSE report (40 CFR 141.605).2

Selection Using a Water Distribution System Model SSS

Thefirst sep in sdecting Stage 2B stesis to compare the modd-predicted residence times for
your preliminary sites with the TTHM and HAAS concentrations from the one round of sampling, Stage
1 compliance monitoring results, and any other historicd TTHM and HAAS data. Are the results
consgtent? In other words, do those sites with the highest residence time aso represent those sites
with the highest TTHM concentrations?

Idedly, the preliminary or Stage 1 DBPR stes with the highest TTHM and HAAS sampling
results should be sdected as the Stage 2B high TTHM and high HAAS stes. However, TTHM and
HAAJS data collected during the one round of sampling at preliminary sites may not represent typica
levels. Didribution conditions at the time of sampling should be taken into account. EPA recognizes
that one round of samples reflects only a sngpshot of the distribution system. Modeded data represent a
more comprehensive picture of the distribution system, and therefore, may not agree with the sampling
results. If your modeled data and sampling results do not agree and you select a Site based on modeled
results, you should explain your rationde for selecting that Site in your IDSE report.

For example, say that amodd predicts that “ Site A” normally receives water from the West
Tank during the daytime hours. The TTHM and HAADS results from Site A were much lower than
expected, compared to other stes. Upon reviewing the tank operating data from the day of sampling, it
islikely that the Ste was not recelving water from the West Tank during the time of sampling due to low
system demand that day. In this Stuation, the system may want to sdlect Site A as a Stage 2B
compliance monitoring Ste based on the modeled data and noting in the IDSE report the discrepancy
between modeled data and sample results.

Y ou should aso consider other factors such as geographic coverage when sdlecting Sites. Itis
acceptable to pick agte with adightly lower TTHM or HAAS result over another if the selected site
provides better geographic coverage; however, you must provide your rationale for seection in the
IDSE report.

2 The Stage 2 DBPR does not specify a difference between two LRAAs that allows selection of a site with
the lower LRAA for Stage 2B. EPA recognizes there is uncertainty and variability associated with the TTHM and
HAAGS data quality. While the LRAA calculation reduces the impact of these to some extent, they can cause a small
difference between two LRAASs to be statistically insignificant and thus, making the selection of the Stage 2B site
dependent on other factors. The intent of the Stage 2 DBPR is to reduce peak DBP concentrations in the distribution
system. You should use best professional judgment to select Stage 2B sites with consideration to the intent of the
rule and demonstrate to the State the reason for the selection.
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3.6.2 Selecting Average Residence Time Sites

The following systems are required to select average residence time site(s) for the Stage 2B (40
CFR 141.605):

* 100 percent purchasing surface water or ground water systems serving at least 10,000
people

* Producing surface water systems serving at least 10,000 people.

One of the purposes of the Stage 2B average residence time Ste isto ensure that a historica
datarecord of sysem DBP levelsis maintained (i.e., systems keep one Site the same from Stage 1 to
Stage 2 DBPR). Producing systems can meet this goa by selecting their Stage 2B average residence
time dte from ther three Stage 1 DBPR average residence time stes (guiddines for sdecting from
Stage 1 DBPR compliance monitoring sites are provided below). 100 percent purchasing systems may
not have average residence time sites under the Stage 1 DBPR requirements In these situations, they
mugt aternate between high HAAS and high TTHM stesto fill the required number of Stage 1 average
residence time Stes.

Producing Systems

Systems must select their Stage 2B average residence time Site (one per plant) from the three
exising Stage 1 DBPR average resdence time Stes. Stage 2B average residence time Sites should
have the highest TTHM or highest HAAS LRAA among the Stage 1 DBPR average resdence time
gtes, condgdering the most recent year of data. If the high TTHM and high HAAS LRAAs do not
occur at the same dite, consider other factors such as geographical coverage and how close LRAAs are
to the MCLSs, in order to decide between the two stes. Considering the second situation, if the high
TTHM LRAA is 70 pg/L and high HAAS LRAA is 35 pg/L, then the ste with the high TTHM LRAA
is the better choice.

3100 percent purchasing ground water systems serving at least 10,000 people were not required to have
average residence time sites for Stage 1 DBPR. 100 percent purchasing surface water systems may have an average
residence time Stage 1 DBPR site, depending on the monitoring plan for their combined distribution system.
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3.6.3 Examples of Stage 2B Site Selection
This section provides examples of Stage 2B dte sdlection:
Example3.2 Sdecting Stage 2B Sites from Higtorical Data
Example3.3 Maintaining an Higtoricad Record

Example34  Providing Geographica Coverage When Choosing Stage 2B Sites
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Example 3.2 Selecting Stage 2B Sites from Historical Data

A producing water system serves 90,000 people and has one surface water treatment plant.
This system must select 4 Stage 2B compliance Sites: 2 high-TTHM gites; 1 high-HAAS site; and 1
from the 3 existing Stage 1 DBPR average resdence time compliance Stes. The table below ligsthe
TTHM and HAA5 LRAASsfor dl Stage 1 DBPR compliance monitoring sites and three of the eight
historicd dtes (these data represent the seven highest TTHM and HAAS LRAAS).

Site TTHM LRAAs HAAS LRAAs
A (Stage 1 max. residence time) 70 (1% year) , 69 (2™ year) 51 (1% year), 49 (2™ year)
B (historical high TTHM site) 66 (1% year), 64( 2™ year) 40 (1% year), 38 (2™ year)
C (historical high HAAS site) 72 (1% year), 71 (2™ year) 53 (1% year), 50 (2™ year)
D (historical high TTHM site) 76 (1% year), 72 (2™ year) 50 (1% year), 49 (2™ year)
E (Stage 1 avg. residence time) 57 48
F (Stage 1 avg. residence time) 42 30
G (Stage 1 avg. residence time) 55 50

Selecting the Average Residence Time Ste

The average resdence time site should have either the highest TTHM or highest HAAS LRAA
of the Stage 1 DBPR average resdence time Sites. The water system may choose either Site E
(highest TTHM LRAA) or Site G (highest HAAS LRAA). With two vdid options, the site providing
the best geographic coverage is preferred. Site G is located downsiream of an elevated tank and isthe
only site that receives water from that tank; therefore, the water system sdlects Site G.

July 2003 - Proposal Draft 3-28 All Systems




The Sage 2 DBPR Initial Distribution System Evaluation Guidance Manual

Example 3.2 Selecting Stage 2B Sites from Historical Data (cont.)
Sdecting the High-TTHM Sites

Site D hasthe highet TTHM LRAA. Therefore, this Steis chosen asthefirg of the high-TTHM
gtes. Site C hasthe next highest TTHM LRAA, and Site A hasadightly lower TTHM LRAA than Site
C. Thedifferenceinthe TTHM vaues between Site A and Site Cisminimd, and Site A isaStage 1
DBPR “maximum compliance’ ste. Because the difference between the TTHM LRAAsof Ste A and C
areminimd, and Site A would maintain a higtoric record of sampling, Site A is chosen as the second high-
TTHM sgte.

Selecting the High-HAAS Site

Site C hasthe highest HAA5 LRAA. Sites A and D have dmost ashigh HAAS LRAAS.
However, because Sites A and D have aready been chosen asthe high-TTHM sites, Site C ischosen as
the high-HAAS ste.

Example 3.4 Providing Geographic Coverage when Choosing Stage 2B Sites

In genera, the two representative highest TTHM sites (per plant) should not be from the same area
of the digtribution sysem. Congder the following
example—

Thetwo highest TTHM LRAASIn the digtribution
system are from adjacent historica sample Sites (StesA and
B). The stewith thethird highet TTHM LRAA isonthe
far dde of the digtribution system (ste C). Inthiscase,
consder sdlecting stesA and C or B and C as Stage 2B
gtesfor abroader geographica coverage of the distribution
sysem.

Water Treatment Plant
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Example 3.3 Maintaining an Historical Record

A 100% purchasing system serves 4,000 people and purchases dl of itswater. This system must
select two Stage 2B compliance sites: one high-TTHM and one high-HAAS site. The table below lists
historica and Stage 1 DBPR compliance monitoring results for this system.

time site

LRAA
Sample Sites TTHM (ug/L) HAAS5 (ug/L)
Historical #1 (High TTHM) 71 51
Historical #2 (High TTHM) 65 45
Historical # 3 (High HAAS) 60 53
Stage 1 DBPR max residence 69 51

Because the TTHM LRAA for the Stage 1 DBPR steisonly dightly lower than the maximum
TTHM LRAA (Higtoricd #1), the system choosesthe Stage 1 DBPR site over Historical #1 for the
Stage 2B high TTHM dite to maintain the historic DBP record &t that Site. Historical #3 is sdlected asthe
high HAAS ste because this Ste has the highest HAAS LRAA.

3.7 Reporting Results to the State

Y ou are required to include your proposed Stage 2B compliance monitoring sitesin your IDSE
report. At aminimum, your IDSE report must include:

» A schematic of the digtribution system

» All studies, reports, data, andytica results, and modeing to support your SSS

e All TTHM and HAAS andytica results from Stage 1 DBPR compliance samples collected

during the period of the IDSE

*  Proposed Stage 2B compliance monitoring sites with justification for selection of each

proposed site

*  Proposed month(s) during which Stage 2B monitoring is to be conducted
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Example reports for SSSs are in gppendices to this manud, aslisted in Table 3.3.

Table 3.3 Example IDSE Reports

Appendix System Characteristics
Appendix K SSS for a System Using a Hydraulic Model
Appendix L SSS for a System Using Historical Data
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4.0 Standard Monitoring Program Requirements for
100 Percent Purchasing Systems

4.1 Introduction

This chapter describes the Initia Distribution System Evauation (IDSE) Standard Monitoring
Program (SMP) requirements for 100 percent purchasing systems.! IDSE and Stage 2B Disinfectants
and Dignfection Byproducts Rule (DBPR) monitoring requirements for 100 percent purchasing systems
are based on population served and source water type, not on the number of plants as under the Stage
1 DBPR. Since these systems do not have trestment plants, a population-based monitoring program is
more practica than the dternative method of determining the number of plants by the number of entry
points.

The SMP requirements presented in this chapter include monitoring frequency, sample Sites,
and schedules. Chapter 8 builds on this chapter by describing how to select SMP monitoring Sites.
Chapter 8 aso describes how SMP results are used to select Stage 2B DBPR compliance monitoring
gtes and ligts the minimum requirements for the IDSE SMP report. The remainder of this chapter is
organized asfollows:

4.2  Schedulefor Conducting the SMP
4.3  SMP Monitoring Requirements

4.4  Timing of Sample Collection
45  Sampling Protocol

Although some guidance in this chapter is gppropriate for other system types, this chapter solely
addresses 100 per cent purchasing systems. Refer to Chapters 5 through 7 for guidance directed
towards systems that produce some or al of their finished water.

4.2  Schedule for Conducting the SMP

All systems conducting the SMIP must prepare an IDSE report. Systems must ether submit
their report [2 years after rule promulgeation] if they are on the early schedule, or [4 years after rule
promulgetion] if they are onthelate schedule. The schedule is based on population of the largest
system in the combined distribution system.? Section 1.1 describes how systems determine when their
IDSE report isdue (i.e, if they are on the large or smadl system schedule).

L For the purposes of this manual, 100 percent purchasing systems are those systems that buy or otherwise
receive al of their finished water from one or more wholesale systems year-round.

2 The Stage 2 DBPR defines a combined distribution system as the totality of the distribution systems of
wholesale systems and of the consecutive systems that receive finished water from those wholesal e systems (40
CFR 141.2).
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It is recommended that systems begin SMP planning no later than 18 months before their IDSE
report is due to the State. The 18 months dlows for 3 months of planning, 12 months of SMP
sampling, and 3 months for anayzing the find round of samples, reviewing the results, choosing the new
compliance sites, and completing the IDSE report. Table 4.1 shows IDSE report due dates and the
latest recommended SMP sampling start dates for systems on the early and late schedules.

Table 4.1 Consecutive System IDSE Report Schedule

Figure of
IDSE Report Due Recommended SMP Schedule
Schedule Type? Date? Sampling Start Date (on next page)

Early Schedule [2 years after rule No later than [9 months Figure 4.1

y promulgation] after rule promulgation] Early System
No later than [2 years .

Late Schedule [4 years afte.r rule and 9 months after rule Figure 4.2

promulgation] . Late System
promulgation]

! See section 1.1 to determine your schedule type.
2 40 CFR 141.600(c).

To ensure smooth execution of an SMP, systems should begin planning severa months (at least
three months is recommended) before the first sample date. A written SMP sample plan must be
prepared before systems begin sampling. An SMP plan must be submitted with the IDSE report and
include, & aminimum:

*  Thenumber of required sample sites

» The specific Ste of dl selected SMP sample sites

» Therationdefor sdection of SMP sample sites (not required, but recommended)

e A sampling schedule

Figures 4.1 and 4.2 show the latest dates by which systems should begin planning, sampling,

and preparing the report for an IDSE SMP. Figure 4.1 presents the early schedule and Figure 4.2
presents the late schedule.
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Figure 4.1 Early Schedule for Conducting the IDSE SMP
(Showing Latest Recommended Start Dates)

Submit IDSE
Report to
Rule State/Primacy
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Figure 4.2 Late Schedule for Conducting the IDSE SMP
(Showing Latest Recommended Start Dates)
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4.3 SMP Monitoring Requirements

Table 4.2 summarizes the number of sites, sampling
frequency, and tota number of samples that must be collected Stage 1 DBPR
for 100 percent purchasing surface and ground water systems? compliance monitoring
(40 CFR 141.602(a) and (b)). The number of sitesand sites cannot be used
samplesis based on the population of the system. All of a as SMP sites.
system’s IDSE SMP samples must be dua samples sets,
meaning one totd trihdomethane (TTHM) and one five
haloacetic acids (HAAS) sample that is taken at the same time and location. Chapter 8 provides
guidance for sdecting SMP stes to meet the requirements of the IDSE.

3 For the purposes of this guidance manual, surface water systems are the same as subpart H
systems—they use surface water or ground water under the direct influence of surface water (GWUDI) as a source.
Surface water systems include all mixed systems (i.e., those that use surface and ground water). Ground water
systems are those that use only ground water as a source.
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Table 4.2 SMP Sampling Requirements for 100 Percent Purchasing Systems!

Number of Distribution System
Sites (by location type) per System
Total Monitoring
Near Average Number of Frequency for
System Size Entry Residence High High Sites per the 1-year IDSE
(Population Served®) Point* Time TTHM HAA5 System Period®

Surface Water Systems®
<500 - - 1 1 2 Every 180 days
500 - 4,999 - - 1 1 2 Every 90 days
5,000 - 9,999 - 1 2 1 4 Every 90 days
10,000 - 24,999 1 2 3 2 8 Every 60 days
25,000 - 49,999 2 3 4 3 12 Every 60 days
50,000 - 99,999 3 4 5 4 16 Every 60 days
100,000 - 499,999 4 6 8 6 24 Every 60 days
500,000 - < 1.5 million 6 8 10 8 32 Every 60 days
1.5 million - < 5 million 8 10 12 10 40 Every 60 days
> 5 million 10 12 14 12 48 Every 60 days
Ground Water Systems
<500 - - 1 1 2 Every 180 days
500 - 9,999 - - 1 1 2 Every 90 days
10,000 - 99,999 1 1 2 2 6 Every 90 days
100,000 - 499,999 1 1 3 3 8 Every 90 days
>500,000 2 2 4 4 12 Every 90 days

1

2

(40 CFR 141.602 (b))

For the purposes of this manual, 100 percent purchasing systems are those systems that buy or otherwise
receive all of their finished water from one or more wholesale systems year-round.
Population served is typically a system’s retail population. It should notinclude populations served by
consecutive systems that purchase water from that system.
See section 8.2 for requirements when the number of entry points in a system is different from the number of
required near-entry point sites in this table.
Monitoring frequency is the approximate number of days between monitoring events. A dual sample set must

be collected at each location. A dual sample setis one TTHM and one HAA5 sample that is taken at the same

time and location.

For the purpose of this guidance manual, “surface water systems” are equivalent to subpart H systems (i.e., any
system that uses surface water or GWUDI as a source, including all mixed systems that use some surface
water or GWUDI and some ground water).

July 2003 - Proposal Draft

4-5

100 Percent Purchasing Systems



The Sage 2 DBPR Initial Distribution System Evaluation Guidance Manual

4.4  Timing of Sample Collection

A sysem’s monitoring schedule must be determined using historical disinfection
byproduct (DBP) data or temperature data (40 CFR 141.602(a)). DBP data should be used as the
primary indicator, and then temperature data if DBP data are not sufficient. The month with the highest
TTHM or HAAS concentration (whichever of the two is highest) or maximum temperature is referred
to as the controlling month.

Systems may select any date in the controlling month to sample and should consider dates when
daff are avalable to collect samples. The other rounds of sampling must be scheduled around the
controlling month at the required sampling frequency lised in Table 4.2. The sampling dates for the
entire year must be scheduled and documented in the system’ s sampling plan before collecting the first
sample. Systems can sdlect a Sart date prior to the controlling month provided the controlling month is
included in their schedule. Figure 4.3 and Table 4.3 provides an example of how to sdect the
controlling month using hypothetical digtribution system deata.

Figure 4.3 Example Historic DBP and Temperature Data
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Table 4.3 Example of Historic DBP and Temperature Data

Average Distribution
Month TTHM (ug/L) HAADS (ug/L) System Temp. (F)
Mar. 2001 41 15 48
Apr. 2001 52
May 2001 55
June 2001 82 31 65
July 2001 73
Aug. 2001 71
Sept. 2001 64 36 70
Oct. 2001 60
Nov. 2001 53
Dec. 2001 40 32 50
Jan. 2002 48
Feb. 2002 46
Mar. 2002 45 50 50
Apr. 2002 52
May 2002 56
June 2002 67 23 60

In this example, the highest DBP level wasthe TTHM vaue from June 2001. Therefore the
contralling month is June and the IDSE SMP sampling must be scheduled to include that month. If no
DBP datawere available, July would have been selected as the controlling month because it has the
highest average digtribution system temperature.

In the example, if the system must monitor quarterly, using the datain Figure 4.3 and Table 4.3
the four sampling dates should be scheduled approximatdly every 90 days consdering June asthe
controlling month as follows:

* Firgst Tuesday in March 2003

* Firgt Tuesday in June 2003 (controlling month)
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* Firg Tueday in September 2003
* First Tuesday in December 2003

Chloramine systems that routindly convert to free chlorine for a*“burnout period” must sill set
their schedules according to the highest DBP (or temperature) month (40 CFR 141.602(a)), regardless
of whether chloramine or free chlorineis used during the controlling month.

SMP samples should be collected as scheduled. EPA recognizes extenuating circumstances
can occur that may delay sampling (e.g., anice sorm). Any deviations from the scheduled sampling
days must be noted in the IDSE report (40 CFR 141.604(a)).

45  Sampling Protocol

Generdly, it is best to collect samplesin the morning to alow the samples to be packed and
shipped the same day if systems are sending them to a contract laboratory. Samples should be
collected in amanner that ensures they are representative of the water in the distribution system at that
sampling point. If sampling from indoor plumbing, samples should be collected from the cold water
line. The line between the sample tap or faucet and the distribution system should be flushed. Thiscan
usualy be accomplished by opening the faucet where the sample is collected and dlowing the water to
run for afew minutes. When the water temperature stabilizes, thisindicates fresh water from the
digribution system is being obtained.

The sample bottles should contain gppropriate dechlorinating agents/preservatives prior to
filling. Sampling and storage protocols outlined in the approved anaytica methods must be followed.
Contact the laboratory andyzing the samples for their recommended sampling and preservation
protocols. Appendix C provides more detailed information on sampling procedures and approved
sampling methods. Samples must be analyzed by laboratories that have received certification by EPA
or the State.

If asampleislost or broken, take a replacement sample as soon as possible. Systems only
need to resample for the lost sample bottle; they do not need to resample the entire set. For example, if
aTTHM sampleis broken during shipping, the system would resample only for TTHM as soon as
possible a the given Ste. Make sure to note the deviation in sampling schedule for this samplein the
IDSE report.

Sampling near Fire Hydrants

Fire hydrants or blow-offs in locations that could impact the water reaching a sampling point
should not be flushed prior to the collection of the DBP samples, because that could significantly change
the “age’ of the water being sampled. Theintent of the DBP sampling effort isto obtain weter that is
representative of what the customers normally receive.
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Guidance Manual Navigation

Continue to Chapter 8—SMP Site Selection
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5.0 Standard Monitoring Program Requirements for:

Producing Surface Water Systems
Serving at Least 10,000 People

51 Introduction

This chapter describes the Initid Distribution System Evauation (IDSE) Standard Monitoring
Program (SMP) requirements for producing surface water systems® 2 serving at least 10,000 people.
These requirements include monitoring frequency, sample sites, and scheduling. Chapter 8 builds on
this chapter by describing how find SMP monitoring Sites should be sdected using various sources and
tools. Chapter 8 dso describes how SMP resaults are used to select Stage 2B Disinfectants and
Disinfection Byproducts Rule (DBPR) compliance monitoring Stes and lists the minimum requirements
for the IDSE SMP report. The remainder of this section is organized as follows:

5.2  Schedule for Conducting the SMP
53  Number of Samples Required

54  Sample Site Requirements

55  Timing of SVIP Sample Collection
5.6  Sampling Protocol

Although some guidance in this chapter is appropriate for other system types and sizes, this
chapter specifically addresses producing surface water systems serving at least 10,000
people. Refer to Chapters 6 and 7 for guidance directed towards other producing system types.
Refer to Chapter 4 for guidance directed towards 100 percent purchasing systems.

5.2 Schedule for Conducting the SMP

All surface water systems serving at least 10,000 people are on the lar ge system schedule
and must submit their IDSE report [2 years after rule promulgation]. 1t is recommended that systems
begin planning their SMP no later than [6 months after rule promulgation]. The 18 months includes 3
months for planning, 12 months of SMP sampling, and 3 months to anayze the find round of samples,
review the results, choose the new compliance sites, and complete the IDSE report.

L For the purpose of this guidance manual, producing systems are those that do not buy 100 percent of their
water year-round (i.e., they produce some or al of their own finished water). See Chapter 1 for additional guidance
on classifying systems.

2 For the purposes of this guidance manual, surface water systems are the same as “ subpart H”
systems—they use surface water or ground water under the direct influence of surface water (GWUDI) as a source.
Surface water systems include all mixed systems (i.e., those that use surface and ground water). Ground water
systems are those that use only ground water as a source.
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To ensure smooth execution of an SMP, systems should begin planning severd months (at least
three months is recommended) before the first sample date. A written SMP sample plan must be
prepared before beginning sampling. The plan must be submitted with the IDSE report and include, at
aminimum:

*  Thenumber of required sample Stes

» The specific Site of dl selected SMP sample sites

* Theraiondefor sdection of SMP sample sites (not required but recommended)

* A sampling schedule

Figure 5.1 showsthe latest recommended dates by which systems should begin planning, sampling,
and preparing the report for an SMP to meet regulatory requirements.

Figure 5.1 Large System Schedule for Conducting the SMP
(Showing Latest Recommended Start Dates)
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5.2.1 Consecutive Water Systems and Wholesalers

The IDSE SMP report is due at the same time as that of the largest system in the combined
digtribution system. Therefore, if asmdl system serving less than 10,000 people buys water from a
system serving at least 10,000 people, they must submit their report on the large system schedule, or [2
years after rule promulgation]. EPA recommends that systems share information about their IDSE
report schedule with al wholesde purchasers of their water. Coordination with systems that purchase
water from systems serving at least 10,000 people is not required, but is strongly recommended.

5.3  Number of Samples Required

Producing surface water systems serving at least 10,000 people must collect samples every 2
monthsover a1 year period. Samples must be collected at eight sites per plant and andyzed for
tota trihalomethanes (TTHM) and five hdoacetic acids (HAAS). These sites must be different than the
Stage 1 DBPR compliance monitoring stes. All sysems IDSE SMP samples must be dua samples
sets, meaning one TTHM and one HAAS sample that is taken at the same time and locetion. For a
system with one plant, atotal of 48 dual sample sets are required during the 1-year monitoring period
(seetheillugtration below).

TTHM
Approximately
Every 60 Days
for 1 Year HAAS
8 Sites per plant % 6 Sample Periods = 48 Dual Samples Sets

Section 1.1 provides guiddines for estimating the number or plantsin a system.
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***Examplesfor Determining Number of Plants, Sites, and Samples***
Example 5.1

A system serving 100,000 people operates one surface water treatment plant and receives
water from two disinfecting ground water systems, at separate entry points, for more than60
consecutive days per year.

Totd plants: 3 (one surface water and two ground water)
Totad SMP dtes: 8 Sites per plant x 3 plants = 24 Stes
Totad Samples. 24 gties x 6 sample periods = 144 dua samples

Example 5.2

A system serving 35,000 people purchases treated surface water through one entry
point and has three wells. Chlorine is added at each well ste. The State determined that two of the
wells draw from the same aquifer and that the third well draws from a different aquifer.

Totd plants 3 (one for the purchased water entry point, the second for the two wells drawing from
the same aquifer, and the third for the well drawing from another aquifer)

Totd gtes. 8 dtes per plant x 3 plants = 24 Stes

Tota Samples. 24 sites x 6 sample periods = 144 dua samples

Example 5.3

A system serves 90,000 people, purchases trested water from one wholesaer, through five
entry points, and has two wells which they use on adaily bass. The wholesder has three surface
water trestment plants. Three of the entry points receive water from plant A and two of the entry
points receive water from plant B. The State-gpproved multiple consecutive entry points to be
considered as one plant—the three entry points recelving water from plant A are one plant and the
two entry points recelving water from plant B are a second plant. The two wells feed into one
pumphouse where chlorine is added; thisis considered one treatment plant.

Totd plants: 3 (two plants for the consecutive entry points and one ground water)
Totd SMP dtes 8 dtes per plant x 3 plants = 24 dtes
Totd Samples. 24 Sites x 6 sample periods = 144 dua samples

July 2003 - Proposal Draft 54 Producing Surface Water Systems (> 10,000)



The Sage 2 DBPR Initial Distribution System Evaluation Guidance Manual

5.4  Sample Site Requirements

Sample ste requirements depend on a system’ s residua
disnfectant type. Table 5.1 summarizes the SVIP Ste requirements
for producing surface water systems serving at least 10,000 people.
Therequired SMP sample Sites listed in Table 5.1 arein addition to
Stage 1 DBPR compliance monitoring sites. Chapter 8 describes
how red entry point stes are sdected for chlorine and chloramine
systems and provides guidance for sdecting al other SMIP stes to meet the requirements of the IDSE.

Stage 1 DBPR
compliance monitoring
sites cannot be used
as SMP sites.

Table 5.1 SMP Sample Sites for Producing Surface Water Systems
Serving at Least 10,000 People

Number of SMP Sample Sites Required per Plant
Residual Total Dual
Disinfectant Average High Samples
Type Near Entry Point Residence Time TTHM High HAA5 per Plant
Chlorine 1 2 3 2 8
Chloramines 2 2 2 2 8

5.4.1 Changing Disinfectants During the SMP Period

If systems anticipate achange in resdua disinfectant during the 1-year SMP sampling period,
selection of SMP stes should be based on the disinfectant expected to be in use a the end of the
sampling period. Figure 5.2 shows an example timeline where a system uses free chlorine at the gart of
the SVIP, but changes to chloramines before the end of the SMP sampling period. In this case, sample
Ste sdlection should be performed as required for chloraminated systems. Thus, two sample Sites
(instead of one) near the entry point and four Sites (instead of five) representative of highest TTHM and
HAAJS should be selected. In both cases, two average residence time Sites are required.

If systems are unsure as to whether their disinfectant conversion will take place during the SMP
sampling period, they should select sites based on SMP requirements for a chlorine system.

July 2003 - Proposal Draft 55 Producing Surface Water Systems (> 10,000)




The Sage 2 DBPR Initial Distribution System Evaluation Guidance Manual

Figure 5.2 Planned Conversion to Chloramines

Rule Planned
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SMP must be based on chloramine requirements.

55 Timing of SMP Sample Collection

A sygem’s monitoring schedule must be determined using historical disinfection
byproduct (DBP) data or temperature data (40 CFR 141.602(a)). DBP data should be used as the
primary indicator, and then temperature data if DBP data are not sufficient. The month with the highest
TTHM or HAAS concentration (whichever of the two is highest) or maximum temperature is referred
to as the controlling month.

Systems may sdect any date in the controlling month to sample and should consider dates when
daff are avallable to collect samples. The other rounds of sampling must be scheduled around the
contralling month at two month intervals. The sampling dates for the entire year must be scheduled and
documented in the system’ s sampling plan before collecting the first sample. Systems can select a dart
date prior to the controlling month provided the controlling month isincluded in their schedule. Figure
5.3 and Table 5.2 provides an example of how to sdect the controlling month using hypothetical
digtribution system data.
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Figure 5.3 Example Historic DBP and Temperature Data
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Table 5.2 Example of Historic DBP and Temperature Data

Average Distribution
Month TTHM (ug/L) HAAS (ug/L) System Temp. (F)
Nov. 2000 50
Dec. 2000 43
Jan 2001 43 29 40
Feb 2001 43
Mar. 2001 45
Apr. 2001 62 45 50
May 2001 60
June 2001 70
July 2001 85 42 74
Aug. 2001 78
Sept.2001 70
Oct. 2001 55 38 60
Nov. 2001 49
Dec. 2001 42
Jan. 2002 48 32 40
Feb. 2002 41
Mar. 2002 44
Apr. 2002 50 53 48
May 2002 62

In this example, the highest DBP level wasthe TTHM vaue from July 2001. Therefore, the
contralling month is July and the SMP sampling must be scheduled considering that month. 1f no DBP
data were available, August would have been sdlected as the controlling month because it has the

highest average digtribution system temperature.
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For the example in Figure 5.3 and Table 5.2, the six sampling dates should be scheduled
approximately every 60 days with July as the controlling month as follows:

First Thursday in March 2003

* Firg Thursday in May 2003

* Firgst Thursday in July 2003 (contralling month)
* First Thursday in September 2003

* First Thursday in November 2003

* Frg Thursday in January 2004

Chloramine systems that routindy convert to free chlorine for a*“burnout period” must sill set
their schedules according to the highest DBP (or temperature) month (40 CFR 141.602(a)), regardiess
of whether chloramine or free chlorineis used during the controlling month.

SMP samples should be collected as scheduled. EPA recognizes extenuating circumstances
can occur that may delay sampling (e.g., anice orm). Any deviations from the scheduled sampling
days must be noted in the IDSE report (40 CFR 141.604(a)).

5.6  Sampling Protocol

Generdly, it is best to collect samplesin the morning to alow the samples to be packed and
shipped the same day if systems are sending them to a contract laboratory. Samples should be
collected in amanner that ensures they are representative of the weter in the distribution system at that
sampling point. If sampling from indoor plumbing, samples should be collected from the cold weter
line. The line between the sample tap or faucet and the digtribution system should be flushed. Thiscan
usualy be accomplished by opening the faucet where the sampleis collected and dlowing the water to
run for afew minutes. When the water temperature sabilizes, thisindicates fresh water from the
digribution system is being obtained.

The sample bottles should contain gppropriate dechlorinating agents/preservatives prior to
filling. Sampling and storage protocols outlined in the gpproved anaytica methods must be followed.
Contact the laboratory andyzing the samples for their recommended sampling and preservation
protocols. Appendix C provides more detailed information on sampling procedures and approved
sampling methods. Samples must be analyzed by laboratories that have received certification by EPA
or the State.
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If asampleislogt or broken, take a replacement sample as soon as possible. Systems need to
resample only for the lost sample bottle; they do not need to resample the entire set. For example, if a
TTHM sampleis broken during shipping, systems would resample only for TTHM as soon as possible
a the given ste. Make sure to note the deviation in sampling schedule for this sample in the IDSE

report.
Sampling near Fire Hydrants

Fire hydrants or blow-offs in locations that could impact the water reaching a sampling point
should not be flushed prior to the collection of the DBP samples, because that could significantly change
the “age’ of the water being sampled. Theintent of the DBP sampling effort isto obtain weter that is
representative of what the customers normally receive.

Guidance Manual Navigation

Continue to Chapter 8—SMP Ste Selection
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6.0 Standard Monitoring Program Requirements for:

Producing Surface Water Systems Serving 500 to 9,999 People
or
Producing Ground Water Systems Serving at Least 10,000 People

6.1 Introduction

This chapter describes the Initid Distribution System Evauation (IDSE) Standard Monitoring
Program (SMP) requirements for producing surface water systems * 2 serving 500 to 9,999 people and
producing ground water systems serving a least 10,000. These requirements include monitoring
frequency, sample sites, and schedules. Chapter 8 builds on this chapter by describing how to select
SMP monitoring Sites. Chapter 8 aso describes how SMP results are used to select Stage 2B
Disnfectants and Disnfection Byproducts Rule (DBPR) compliance monitoring Stes and liststhe
minimum requirements for the IDSE SMP report. The remainder of this chapter is organized as
follows

6.2  Schedule for Conducting the SMP
6.3  SMP Monitoring Requirements
6.4  Timing of Sample Collection

6.5  Sampling Protocol

Although some guidance in this chapter is appropriate for other system types and sizes, this
chapter specificaly addresses producing surface water systems serving 500 to 9,999 people and
producing ground water systems serving at least 10,000 people. 100 percent purchasing systems
should refer to Chapter 4, and producing systems of other source water types and system sizes should
refer to Chapters5and 7.

! For the purpose of this guidance manual, producing systems are those that do not buy 100 percent of their
water year-round (i.e., they produce some or al of their own finished water). See Chapter 1 for additional guidance
on classifying systems.

2 For the purposes of this guidance manual, surface water systems are the same as “ subpart H”
systems—they use surface water or ground water under the direct influence of surface water (GWUDI) as a source.
Surface water systems include all mixed systems (i.e., those that use surface and ground water). Ground water
systems are those that use only ground water as a source.

July 2003 - Proposal Draft Producing Systems
6-1 SW (500-9,999) and GW (>10,000)



The Sage 2 DBPR Initial Distribution System Evaluation Guidance Manual

6.2 Schedule for Conducting the SMP

All systems conducting the SMP must prepare an IDSE report. Systems must either submit
their report [2 years after rule promulgation] if they are on the lar ge system schedule, or [4 years
after rule promulgation] if they are on the small system schedule. The scheduleis based on
population of the largest system in the combined digtribution system.® Section 1.4 describes how
systems determine when their IDSE report is due (i.e, if they are on the large or smdl system
schedule).

It is recommended that systems begin planning the SVIP no later than 18 months before the
IDSE report is due to the State. The 18 months includes 3 months of planning, 12 months of SMP
sampling, and 3 months for analyzing the find round of samples, reviewing the results, choosing the new
compliance sites, and completing the IDSE report. Figures 6.1 and 6.2 show the latest recommended
dates by which systems should begin planning, sampling, and preparing the report for an SMP to meet
regulatory requirements. Figure 6.1 represents the large system schedule and Figure 6.2 represents the
sndl system schedule.

Figure 6.1 Large System Schedule for Conducting the IDSE SMP
(Showing Latest Recommended Start Dates)
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3 The Environmenta Protection Agency (EPA) defines a combined distribution system asthe
totadity of the distribution systems of wholesde systems and of the consecutive systems that recelve
finished water from those wholesale systems.
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Figure 6.2 Small System Schedule for Conducting the IDSE SMP
(Showing Latest Recommended Start Dates)
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A written SMP sample plan must be prepared before systems begin sampling. The plan must
be submitted with the IDSE report and include, & a minimum:

*  Thenumber of required sample Stes
» The specific site of each sdected SMIP sample Site
» Therationdefor sdection of SMP sample sites (not required, but recommended)

* A sampling schedule

6.3 SMP Monitoring Requirements

Table 6.1 summarizes the number of Stes,
sampling frequency, and total number of samples that
musF becolllect.ed pq plant in asysem (this sampling compliance monitoring
requw_ement isin ad_dltlon to the Stage 1 DBPR sites cannot be used as
compliance monitoring). All of asysem’'sIDSE SMP SMP sites.
samples must be dud sample sets, meaning one total
trihalomethane (TTHM) and one five hdoacetic acids
(HAA5) sample that is taken at the same time and location. The SMP sample Stesarein addition to

Stage 1 DBPR
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Stage 1 DBPR compliance monitoring sites (40 CFR 141.602(a)). Chapter 8 provides guidance for
selecting SMP gites to meet the requirements of the IDSE.

Table 6.1 Summary of SMP Sampling Requirements?

Total Dual
Source Type and Samples per
Population Served Number of Sites Sampling Frequency Plant
Surface Water (500 - 9,999) 2 per plant—1 high TTHM every 3 months for 8

and and 1 high HAA5S 1year
Ground Water (> 10,000)

40 CFR 141.602(a))

For producing surface water systems serving 500 to 9,999 people and ground water systems
sarving at least 10,000 people and having one plant, atota of 8 dud sample setsis required, and each
must be analyzed for TTHM and HAADS (see the illudtration below).

. TTHM
Approximately
Every 90 Days
HAAS
2 Sites per Plant  x 4 Sample Periods = 8 Dual Samples Sets
Section 1.1 provides guidelines for estimating the number or plantsin a system.
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***Examplesfor Determining Number of Plants, Sites, and Samples***
Example 6.1

A system serving 6,000 people operates one surface water treatment plant and receives
water from two other surface water systems, at separate entry points, for more than 60 consecutive

days per year.

Totd plants. 3 (one surface water and two consecutive entry points)
Totd SMP dites: 2 Stes per plant x 3 plants= 6 Stes
Totd samples. 6 Stes x 4 monitoring periods = 24 dud sample sets

Example 6.2

A system serves 5,000 people, purchases treated surface water through one entry point,
and hasthreewells. Chlorineis added a each well Ste. The State determined that two of the wells
draw from the same aquifer and that the third well draws from a different aguifer.

Totd plants: 3 (one for the purchased water entry point, the second for the two wells drawing from
the same aquifer, and the third for the well drawing from another aquifer)

Totd dtes 2 Stes per plant x 3 plants = 6 Sites

Totd samples. 6 Stes x 4 monitoring periods = 24 dud sample sets

Example 6.3

A system serves 25,000 people, purchases trested ground water from one wholesdler,
through five entry points, and has two wells. The State gpproved multiple consecutive entry points
to be consdered as one plant—the three entry points receiving water from plant A are one plant and
the two entry points receiving water from plant B are a second plant. The two wells feed into one
pumphouse where chlorine is added; thisis consdered one trestment plant.

Totd plants: 3 (two plants for the consecutive entry points and one ground water)
Totd SMP dites: 2 Stes per plant x 3 plants = 6 Sites
Totd samples. 6 Stes x 4 monitoring periods = 24 dud sample sets
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6.4 Timing of Sample Collection

A sysem’s monitoring schedule must be determined using historical disnfection
byproduct (DBP) data or temperature data (40 CFR 141.602(a)). DBP data should be used asthe
primary indicator, and then temperature data if DBP data are not sufficient. The month with the highest
TTHM or HAAS concentration (whichever of the two is highest) or maximum temperature is referred
to as the controlling month.

Systems may select any date in the controlling month to sample and should consider dates when
deff are avallable to collect samples. The other rounds of sampling must be scheduled around the
contralling month at three month intervas. The sampling dates for the entire year must be scheduled
and documented in a system’ s sampling plan before collecting the first sample. Systems can sdlect a
dart date prior to the controlling month provided the controlling month isincluded in their schedule.
Figure 6.3 and Table 6.2 provide an example of how to sdect the controlling month using hypothetica
digtribution system data.
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Figure 6.3 Example Historic DBP and Temperature Data

90 80
Highest DBP value
| occurred in June
5 80 T70 o
< s
5 <
=707 1 2
= 60 £
c O ~
3 .-
§ 60 1 g <
Ts0 0 2
o U>)‘ =
nDJ 0 c '-(E
50 7 o
£ lwsé
2 £
@ 407 23
g o
= T30 5
3 (]
2 307 o]
= >
Q2 <
e T 20
¢ 2 —®—TTHM
e
(=]
T —E—HaAs
10 T T 10
_A_Temperature F)
0 y y y y y y y y y y y i y 0
5 8 8 83 8 8 8 8 8 8 8 8 § & 8 g g § g
c o] 5 = > c =] o [=% ° > Q = Q 5 = > c =
s ¢ =2 2 £ 3 2 Z § ¢ 2 & 8 ¢ = 2 & 3 73
Month
July 2003 - Proposal Draft Producing Systems
6-7 SW (500-9,999) and GW (>10,000)



The Sage 2 DBPR Initial Distribution System Evaluation Guidance Manual

Table 6.2 Example of Historic TTHM and Temperature Data

Average Distribution
Month TTHM (pg/L) HAAS (ug/L) System Temp. (F)
Mar. 2001 41 15 48
Apr. 2001 52
May 2001 55
June 2001 82 31 65
July 2001 73
Aug. 2001 71
Sept. 2001 64 36 70
Oct. 2001 60
Nov. 2001 53
Dec. 2001 40 32 50
Jan. 2002 48
Feb. 2002 46
Mar. 2002 45 50 50
Apr. 2002 52
May 2002 56
June 2002 67 23 60

In this example, the highest DBP level wasthe TTHM vaue from June 2001. Therefore, the
controlling month is June and the SMP sampling must be scheduled to include that month. If no DBP
data were available, July would have been sdected as the controlling month because it has the highest
average distribution system temperature.

In the example, if the system must monitor quarterly, using the datain Figure 6.3 and Table 6.2,
the four sampling dates should be scheduled approximeately every 90 days considering June as the
controlling month as follows:

* First Monday in March 2003

* First Monday in June 2003 (controlling month)
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* Firg Monday in September 2003
* First Monday in December 2003

Chloramine systems that routindly convert to free chlorine for a*“burnout period” must sill set
their schedules according to the highest DBP (or temperature) month (40 CFR 141.602(a)), regardless
of whether chloramine or free chlorine is used during the controlling month.

SMP samples should be collected as scheduled. EPA recognizes extenuating circumstances
can occur that may delay sampling (eg., anice sorm). Any deviations from the scheduled sampling
days must be noted in the IDSE report (40 CFR 141.604(a)).

6.5 Sampling Protocol

Generdly, it isbest to collect samplesin the morning to dlow the samples to be packed and
shipped the same day if systems are sending them to a contract laboratory. Samples should be
collected in amanner that ensures they are representative of the water in the distribution system at that
sampling point. If sampling from indoor plumbing, samples should be collected from the cold water
line. The line between the sample tap or faucet and the distribution system should be flushed. Thiscan
usualy be accomplished by opening the faucet where the sample is collected and dlowing the water to
run for afew minutes. When the water temperature stabilizes, thisindicates fresh water from the
digtribution system is being obtained.

The sample bottles should contain gppropriate dechlorinating agents/preservatives prior to
filling. Sampling and storage protocols outlined in the gpproved anaytical methods must be followed.
Contact the laboratory andyzing the samples for their recommended sampling and preservation
protocols. Appendix C provides more detailed information on sampling procedures and approved
sampling methods. Samples must be analyzed by laboratories that have received certification by EPA
or the State.

If asampleislost or broken, take areplacement sample as soon as possible. Systems need to
resample only for the lost sample bottle; they do not need to resample the entire set. For example, if a
TTHM sampleis broken during shipping, the system would resample only for TTHM as soon as
possible at the given Ste. Make sure to note the deviation in sampling schedule for this samplein the
IDSE report.

Sampling near Fire Hydrants

Fire hydrants or blow-offsin stesthat could impact the water reaching a sampling point should
not be flushed prior to the collection of the DBP samples, because that could significantly change the
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“age’ of the water being sampled. The intent of the DBP sampling effort isto obtain water thet is
representative of what the customers normally receive.

Guidance Manual N&avigation

Continue to Chapter 8—SMP Ste Selection

July 2003 - Proposal Draft Producing Systems
6-10 SW (500-9,999) and GW (>10,000)



The Sage 2 DBPR Initial Distribution System Evaluation Guidance Manual

7.0 Standard Monitoring Program Requirements for:

Producing Surface Water Systems Serving Less Than 500 People
or
Producing Ground Water Systems Serving Less Than 10,000
People

7.1 Introduction

This chapter describes the Initid Distribution System Evauation (IDSE) Standard Monitoring
Program (SMP) requirements for producing surface water systems® 2 serving less than 500 people and
producing ground water systems serving less than 10,000 people. These requirementsinclude
monitoring frequency, sample Sites, and schedules. Chapter 8 builds on this chapter by describing how
to select SMP monitoring sites. Chapter 8 also describes how SMP results are used to select Stage 2B
Disnfectants and Disnfection Byproducts Rule (DBPR) compliance monitoring Stes and liststhe
minimum requirements for the IDSE SMP report. The remainder of this chapter is organized as follows:

7.2  Schedule for Conducting the SMP
7.3 Number of Samples Required

7.4  Sample Site Requirements

7.5  Timing of Sample Collection

7.6 Sampling Protocol

Although some guidance in this chapter is gppropriate for other system types and sizes,
this chapter specificaly addresses producing surface water systems serving lessthan 500 people
and producing ground water systems serving less than 10,000 people. 100 percent purchasing
systems should refer to Chapter 4, and producing systems of other source water types and system sizes
should refer to Chapters 5 and 6.

L For the purpose of this guidance manual, producing systems are those that do not buy 100 percent of their
water year-round (i.e., they produce some or al of their own finished water). See Chapter 1 for additional guidance
on classifying systems.

2 For the purposes of this guidance manual, surface water systems are the same as “ subpart H”
systems—they use surface water or ground water under the direct influence of surface water (GWUDI) as a source.
Surface water systems include all mixed systems (i.e., those that use surface and ground water). Ground water
systems are those that use only ground water as a source.

July 2003 Proposal Draft Producing Systems
7-1 SW (<500) and GW (< 10,000)



The Sage 2 DBPR Initial Distribution System Evaluation Guidance Manual

7.2  Schedule for Conducting the SMP

All systems conducting the SMP must prepare an IDSE report. Systems must either submit
their report [2 years after rule promulgation] if they are on the lar ge system schedule, or [4 years
after rule promulgation] if they are on the small system schedule. The scheduleis based on
population of the largest system in the combined digtribution system.® Section 1.4 describes how
systems determine when their IDSE report is due (i.e, if they are on the large or smdl system
schedule).

It is recommended that systems begin planning the SVIP no later than 18 months before the
IDSE report is due to the State. The 18 months includes 3 months of planning, 12 months of SMP
sampling, and 3 months for analyzing the find round of samples, reviewing the results, choosing the new
compliance sites, and completing the IDSE report. Table 7.1 shows IDSE report due dates and the
latest recommended SMP sampling sart dates for systems on the smdl and large system schedules.

Table 7.1 IDSE Report Schedule

Figure of

IDSE Report Due Recommended SMP Schedule
Schedule Type Date Sampling Start Date (on next page)

Large System Schedules [2 years afte.r rule No later than [9 mon'ths Figure 7.1
promulgation] after rule promulgation] Large System

No later than [2 years .

Small System Schedule [4 years afte.r rule and 9 months after rule Figure 7.2

promulgation] . Small System
promulgation]

Note: See section 1.4 to determine the schedule type.

3 The Environmental Protection Agency (EPA) defines a combined distribution system as the totality of the
distribution systems of wholesale systems and of the consecutive systems that receive finished water from those
wholesale systems.
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To ensure smooth execution of an SMP, systems should begin planning severa months (at least
three months is recommended) before the first sample date. A written SMP sample plan must be

prepared before systems begin sampling.
include, & aminimum:

A sampling schedule

The plan must be submitted with the IDSE report and

The number of required sample sites
The specific Ste of dl sdected SMP sample Sites

The rationde for selection of SMP sample sites (not required, but recommended)

Figures 7.1 and 7.2 show the latest dates by which systems should begin planning,
sampling, and preparing the report for an SMP to meet regulatory requirements. Figure 7.1 represents
the schedule for consecutive sysems with alarge system in the combined digtribution system and Figure
7.2 represents the small system schedule.

Figure 7.1 Large System Schedule for Conducting the IDSE SMP
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Figure 7.2 Small System Schedule for Conducting the IDSE SMP
(Showing Latest Recommended Start Dates)
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7.3  Number of Samples Required

Producing surface water systems serving fewer than 500 people and ground water systems
serving fewer than 10,000 people must collect samples every 6 months over a 1-year period (this
sampling requirement isin addition to Stage 1 DBPR monitoring). Samples must be collected at two
Stes per plant and andyzed for totd triha omethane (TTHM) and five haloacetic acids (HAAD). All of
asysem’'s IDSE SMP samples must be dual sample sets, meaning one TTHM and one HAAS sample
that is taken at the same time and location. For systems with one plant, atota of 4 dua sample setsare
required, and each should be analyzed for TTHM and HAAS (see the illustration below).

TTHM
Once every 6
months for 1 year
HAAS
2 Sites per Plant  x 2 Sample Periods = 4 Dual Sample Sets
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Section 1.1.4 provides guiddines for estimating the number or p